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Normal Paediatric Parameters 


Age Weight (kg) Heart rate Respiratory rate BP Systolic (mmHg) 
(per min) 


Premature 145 <40 42+10 


Newborn 125 60 + 10 


1 month 120 80+ 16 


6 month 130 89 + 29 


1 year 130 96 + 30 


2-3 years 120 99 +25 


4-5 years 100 99 + 20 


6-8 years 100 105 + 13 


10-12 years 75 112 +19 


>14 years 75 120 + 20 
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Recognising and Responding to Clinical Deterioration 


Children have the tendency to maintain a physiological state of compensation for a significant length of time prior 
to the rapid onset of decompensation leading to respiratory and cardiac failure. 


It is essential that physiological signs of compensatory mechanisms seen in the paediatric patient are identified 
early to prevent further respiratory, cardiac or neurological deterioration that may lead to further and 
cardiopulmonary arrest. 


Respiratory arrest may occur alone and should be anticipated where ever possible. Airway management and 
ventilation are important manoeuvres to be mastered in paediatric resuscitation to facilitate early effective 
delivery of oxygen and preservation of the essential organs. If treated promptly progression to cardiac arrest may 
be averted. 


Rapid cardiovascular assessment is the key to early intervention. Prompt action instituted on identifying any 
deterioration in the condition of the patient can lead to improvement in the outcome. 


A Primary Survey is a more structured assessment of cardio-pulmonary and neurological function and stability. 
This assessment should only take a few minutes and include evaluation of vital signs. Any life threatening 
conditions are treated prior to moving on to the more comprehensive Secondary Survey. 


Indicators of compensation 

e Respiratory: Tachypnoea and increased respiratory effort abnormal positioning, head bobbing, recession, 
nasal flaring, grunting 

e Signs of inadequacy of respiration: reduced chest expansion, respiratory noises (stridor, wheeze), 
desaturation, cyanosis, 

e Circulatory: Tachycardia (trend of increasing rate), pallor, prolonged capillary refill time, decreased urine 
output, blood pressure may be normal 

e Signs of Inadequacy : reduced pulse volume, bradycardia, hypotension —(late signofdecompensation, 

e Neurological insufficiency: Irritability, lethargy and alteration in the level of consciousness. 


Children’s Early Warning Tool — CEWT 

The Children’s Early Warning Tool (CEWT) is a validated tool that has been implemented in CHS to assist staff in 
identifying changes in patient’s clinical condition at an early stage. It uses a structured approach to patient 
assessment focusing on early recognition and timely management of patient deterioration. 


e Separate CEWT charts are used for different age groups: 

<1 year ;1-4 years ; 5-11 years ; >12 years 

Patient’s vital signs (respiratory rate, temperature, heart rate, blood pressure etc.) are recorded by staff to create 

a graphically visible trend of the child’s clinical condition over a period of time. 

e Coloured bands around the normal ranges for each physiological variable allows scoring of abnormal 
observations 


A full CEWT score should be obtained: 

e onadmission 

e Whenever there is a change in the condition of the patient. 
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PAEDIATRTIC TRIAGE TOOL 


A Arousal, Alertness, Activity 


B Breathing difficulty 
(Work of breathing, efficacy, effect on other organs) 


C Colour (pallor) and 
Circulatory impairment (mottling, CRFT, Pulse, BP) 


D Decreased drinking 
(Less than half the usual amount in the last 24 hours) Decreased Urine output 


(Less than 4 wet nappies in the last 24 hours for infants) 


E Fever > 39C, Significant limb pain in febrile children 


Paediatric Early Warning Score Card Score 
Behaviour Lethargic Irritable or agitated | Sleeping or Irritable and Playing 
Confused and not consolable | consolable appropriate 
Reduced pain for patient 
response 
Cardio- Grey or CRT 25 or CRT 4 seconds or Pale or CRT 3 seconds Pink, CRT 1-2 
vascular Tachycardia 30 above | Tachycardia of 20 seconds 
or Bradycardia for age | above normal 
parameters 
Respiratory | 5 below normal with | >20 above normal >10 above normal Using WNL for age 
retractions and/or Using accessory accessory muscles or 24- No 
250% Fi02 muscles or 40%- 40% Fi02 or >2 LPM retractions 
49% Fi02 or >3 LPM | Any initiation of 02 
Score 3 2 1 0 
* Add 2 points for frequent interventions (suction, positioning, 02 changes) or multiple IV attempts. 


** Parental concern should be an automatic call to the Rapid Response Team. 


TOTAL 


* Add 2 points for frequent interventions (suction, positioning, 02 changes) or multiple IV attempts. 
Score = 7 Assessment every 30 mins. ¢ Score 6 Assessment. every 1 hour. ¢ Score 5 Assessment. every 1-2 hours. e 


Score 0-4 Assessment. every 4 hours. 
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Basic Lay out of the Paediatric Emergency Department 


Triage in the waiting area. 
e Patients are triaged by the nurses. They will go through the patients and refer to the necessary facility. 


Resuscitation Bay (Category 1 & 2) 
The patients with triage category 1 and 2(Red) are sent to resuscitation bay- 
However if there may arise situations where one has to keep the patient for a longer period due to 
limitations of bed availability in the continuum care in the units or ICU. Eg.Ventilated child. 
All patients admitted to resuscitation beds (two red beds) should be immediately seen by the medical 
officers and nurses on the floor immediately. 


Intervention 

Patients should be stabilised by the Doctors and nurses before shifting the patient out. 
Airway & Breathing and circulation should be stabilised using necessary equipment. 

In the event peripheral IV canulation failure, IO access should be tried. 


Documentation 

These patients should have the properly filled notes made by the doctors in the outside page. 

The nurses should continue to monitor these patients on the inner side of the observation chart. . 
Intervention carried out by the doctors and nurses should be clearly documented in the respective 
columns. 


PCU - Emergency Treatment unit (Green Area) — Category 3 & 4 
Triage category 3 & 4 Green should be admitted to these 8 beds. 
All these patients should be seen by the Medical officers and nurses in the unit as early as possible. 
These patients should have properly filled notes made by the doctors in the outside page. 
The nurses should continue to monitor these patients on the inner side of the observation chart. . 
Intervention carried out by the doctors and nurses should be clearly documented in the respective 
columns 


Short stay Unit (Overflow Bay — Yellow area) — Category 5 


SSU should be physically separated from the Resuscitation Bay and the PCU beds. 

Maximum time period that a patient can be managed in the PCU is 4 hours. 

Patients admitted to PCU, should be observed for improvement or deterioration with ongoing 
treatment. 

The patients who deteriorate, may be transferred to PCU or Resuscitation bay depending on the 
clinical situation. 

The decision to admit patients who are in the SSU, is taken by the Emergency Physician / Paediatrician 
or by the senior medical officer on duty (in the absence of the ED consultant. 
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Continuum of care 


If discharge of the patients is not possible within 4hrs patient will be admitted/ handed over to the 
continuum care section ( ward /OT/ ICU ) 

If the Specialist team (MICU & SICU) is not in a position to accept the patient, it is the responsibility of 
the relevant consultant of the specialized unit to accommodate the patient and release the medical 
officers on duty at the ETU. This type of problems should be conveyed to the Director of the hospital 
and amicability settled with the Director of the hospital. 


Discharge Plan 

Ambulatory care (yellow area) — chairs — Patients with fever, mild to moderate asthma, AGE, will be 
assessed and re-assessed before discharge. The decision to discharge and to give a review 
appointment where necessary will be done by the Medical Officer in consultation with the Consultant 
or by the Consultant on duty. 

On discharge, care plan for follow up appointment should be issued. 


Human resources of the PCU 
e PCU—Human resources 


On the floor 
Consultant Paediatricians / ResidentPaediatricians 
Paediatric Senior Registrars — On call basis 
Medical Officers ( one of the senior medical officers should take responsibility as SMO) 
PG Trainees of emergency medicine / DCCM 
Nursing Sister 
Nursing Officers 
Minor Employees 


On call doctors 


General Paediatricians Endocrinologist 
Intensivist Vascular Surgeon 
GenaralSurgeons Aneasthesiologists 
Orthopeadic Surgeon Neurologist 

Neuro Surgeon Neonatalogist 
ENT Surgeon Psychiatrist 

Eye Surgeon Radiologists 
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Education & Training of Staff 

All the medical officers should undergo modules like APLS, NLS, Paediatric Basic Training periodically. Nurses 
should undergo PLS courses. Both categories should undergo regular skills testing. In order to improve the 
team work Mock Scenarios should be performed in the unit itself. 


STANDARD EQUIPMENT IN EACH category 


> Within the PCU only minimal furniture and all equipment necessary for emergency patients should be 
made available. 
> Tables within the PCU should be a minimal number. 


Resuscitation Bay Emergency Beds Short Stay unit 
Resucitation Beds Resucitation Beds Beds 

Multipara Monitors x 2 Multipara Monitors x 2 Reclining chairs 
Pulse oxymeters Pulse oxymeters Nebulizers 
Nebulizers Nebulizers 
Defibrillators with disposable pads Set of Collars & Splints 
Anesthetic Machine 

Ventilator with Non-invasive facilities 
Set of Collars & Splints 


VVVVVVVV V 


Common Equipment Surgical equipment 

Blood Gas Analyser Small curved artery forceps x 2 
Portable X ray machines Straight forceps (needle holders) x 2 
USS machines Toothed forceps x 2 (tweezers) 
Hand-held Doppler scans Scissors x 2 

ECG Machines 

Maggie Boards / White Boards 
Dusters x 6 

White pens 

Multi plugs x 4 

Calculator 

Oxygen Cylinder with regulator 
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Crash cart equipment / Retrieval ambulance equipment 


Airway & Breathing 

O, mask and reservoir bags and 
tubes 

Nasal prongs 

Pocket mask 

anatomical / round Face masks x 
4 (sizes 2,3 & 5) 

Ambubag& O; tubing — infant & 
adult (450ml, 1400ml) & oxygen 
tubes 


Tongue depressor 

Yankauer sucker / suction nozzles 
Suction tubes (black, blue , green) 
Guedel airways, sizes 1, 2, 3, 4 
Nasopharyngeal airway 
Stethoscope 

ETT sizes 4.0-8.0 (include cuffed) 
Lubricant spray 

Stylet 
Laryngoscopepaediatric(straight & 
curved) 


Laryngoscope blades & handle- 
(straight & curved) 

Magills forceps 

CO2 detector 

LMA &i-gel 

Bougie 

NG tubes 

Venturi Masks 


Circulation 

IV cannulas(pupule, yellow,-Blue, 
Green, pink, white,ash, orange) 
Non allergicHypoallergnic Tape 
Intra-osseous needle (secured & 
taped) 

Intra osseous gun 


Blood collecting bottles 

EDT bottles 

Plain bottle 

Sugar bottles 

Blood culture bottles Arterial 
catheters 

IV connectors 

3 way taps 


Syringes - 

1ml, 2ml, 5ml, 

10ml, 20ml, 50ml 

Rapid Infusion Sets with blood 
Warmer 

CVP lines 

Transducers 

Non-invasive BP cuffs 


Additional equipment 
Intercostal Catheter (ICC) 
Urinary catheter 

Torch 


Defibrillators with pads 

Batteries 2- AA, 2-C size 
Cricothyroidotomy insertion sets 
Splinting meterials 


Drugs 

Adrenaline syringe 
Amiadarone syringe 
NaHCO3 syringe 
Adenosine syringe 
Morphine syringe 
Cefotaxime syringe 
Ceftriaxone syringe 
Scoline 

Propofol 
Adrenaline 


IV fluids 

0.9% N.saline 

10% Dextrose- 
Sterile water 
Ringer lactate 

10% Dextran — 40 
N/2 saline 

3% saline 

50% Dextrose 

N saline / Dextrose 
0.9% N saline ampules 
Heparine pack 


Consumables 

Sterile dressings 

Cotton tape x 2 rolls 
Gauze squares x 5 

Sutures 2.0 silk x 5 (curved 
needle) 

Tape- micropore 

Blueys x 6 

Gloves 

Sharps container 
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Pathways leading to cardiac arrest 


Fluid loss Fluid Maldistribution Respiratory Respiratory 
Distress Depression 
Blood Loss Septic shock Foreign Body Convulsions 
Gastroenteritis Cardiac disease Croup Raised ICP 
Burns Anphylaxis Asthma Poisoning 
Dengue Shock Bronchiolitis Krait Bite 
Syndrome Pneumonia Guillain-Barre 
Nephrotic Syndrome Pneumothorax Syndrome 


Circulatory Failure Respiratory Failure 


CARDIAC ARREST 
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Anatomical & Physiological differences in children 
Children are not just small adults; they are small adults with big heads. 


1. Airway 


a. 


Neonates are obligatory nasal breathers 

Big tongue &Big occiput 

Large head, small jaw and strong muscular tongue 

Hyperextension can block the airway. 

Larynx higher in neck and more anterior“Look up” when intubating. 
Epiglottis at 45 degrees angle, large and floppy. 

Cervical spine more cartilaginous and flexible. 


. Trachea is short, ETT are easily dislodged or pushed down into the right main bronchus; 


Recheck ETT after all movement. 


2. Airway position 


a. 


b 
c. 
d. 
e 


Infants — neutral airway (Infant with big occiput - towel under shoulders ) 
Children — sniffing air 

Hyperextension or hyperflexion can cause airway block. 

Upright for upper airway obstruction 

In the parent’s lap if the child is upset. 


3. Breathing differences 


Thorax more pliable and they are Belly breathers 

Higher normal respiratory rate for the age. 

Higher metabolic rate relative oxygen consumption and lower functional residual capacity 
result in rapid oxygen desaturation even with pre-oxygenation 


4. Circulation differences 


Higher resting pulse rate for the age and tolerate much higher pulse rate 
Limited capacity to increase cardiac output / stoke volume. 
Age appropriate blood pressure ; lower normal blood pressure 
i. Systolic BP: [Age*2] + [70-90] 
ii. Hypertension in children is pre morbid 
Child in shock 
Predominantly chronotropic response to shock 
Volume resuscitation is with isotonic crystalloid solutions 
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Structured Approach to a Seriously III Child (Blue Print) 
Triage - Place the patient in resuscitation area and commence their initial stabilization. 


Position - Optimally for the clinical circumstances. 


Airway — Keep patent — This may require combination of standard airway opening manoeuvres 
(Head tilt & Chin Lift, Jaw Thrust) [Position — Neural in infants & Sniffing in Children] and more 
complex manoeuvres. If there is any likely hood of cervical spinal injury, perform in-line 
immobilization followed by the application of the hard / soft cervical collar. 


Breathing - Assess the respiratory rate and effort. If inadequate assist ventilate with a bag & mask 
attaché to oxygen. Measure SO2. If <95% and not requiring assisted ventilation administer oxygen 
via an appropriate face mask at a rate according to the clinical circumstance. Auscultate the chest. 


Circulation - Check the pulse rate, pulse volume & rhythm, CRFT, Cold line and BP. If in cardiac 
arrest commence CPR, Attach to a cardiac monitor and assess rhythm — correct any immediately life 
threatening rhythm disturbances. Insert an IV cannula. Take blood from the cannula for appropriate 
blood tests. RBS, FBC, BC, SE, Grouping & Rh. If the patient is in shock, give fluid and inotropes as 
appropriate. 


Disability - Measure the AVPU / GGCS, Posture and pupils (if GGCS is <8 and not rapidly improving 
consider endotracheal intubation to protect the airway from aspiration.). 


Measure - Temperature > check for hypothermia or Hyperthermia. Check BM Sick, 
Hypoglycaemia> 10% Dextrose 3-5ml/kg IV. 


Monitor - ECG, SaO2, BP 
Re-assess - The above steps and treat any further abnormalities that may have developed. 
Directed history & Examination — Focus on the features relevant to the patient immediate illness. 


Commence specific treatment — Identify and perform patient’s intervention which may be pivotal or 
time critical to the patients outcome. 


Ongoing care — Admit to and area with appropriate staffing and equipment. AND /OR ensure 
appropriate handover with clear instructions for ongoing management. AND/OR arrange medical 
retrieval if indicated 
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What is SBAR (Situation, Background, Assessment, Recommendation) 


SBAR is a structured method for communicating critical information that requires immediate 
attention and action 

SBAR improves communication, effective escalation and safety 

Its use is well established in many settings including the military, aviation and some acute medical 
environments 


Why use SBAR? 


To reduce the barrier to effective communication across different disciplines and levels of staff. 
SBAR creates a shared mental model around all patient handoffs and situations requiring 
escalation, or critical exchange of information (handovers) 

SBAR is memory prompt; easy to remember and encourages prior preparation for 
communication 

SBAR reduces the incidence of missed communications 


How can SBAR help me? 


e Easy to remember 
e Clarifies what information needs communicating quickly 
e Points to action. 


Uses and settings of SBAR 


Inpatient or outpatient 

Urgent or non-urgent communications 

Conversations with a physician, either in person or over the phone 
- Particularly useful in nurse to doctor communications 
- Also helpful in doctor to doctor consultation 

Discussions with allied health professionals 
- e.g. Physiotherapy 

Conversations with peers 

Escalating a concern 

Handover from an ambulance crew to hospital staff 
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ST | sem 


For example: "This is Dr.Wasula, apaediatric house officeronWard 3. The reason I'm calling is that 9 months old 
patient called Supun in bed 25 has become suddenly short of breath, his oxygen saturation has dropped to 88 per 
cent on room air, his respiration rate is 60 per minute, his heart rate is 150 and his blood pressure is 70/60.” 


Background Brief patient history 
Recent vital signs 
Current treatments 


For example: "He was admitted from home with a 3 day history of fever and cough. He has been on intravenous 
antibiotics and appeared, until now, to be doing well. He is normally fit and well and NKDA.” His CRP was 140, 
wbc- 22,000, CXR done on admission - R/LL Pneumonia 


A Your assessment of the patient’s condition 
Vital signs — stable / deteriorating 
Actions you have taken & response 


For example:Supun’s vital signs have been stable from admission but deteriorated over the last 2 hours. He has 
increased work of breathing with significant recessions, and increased RR. On auscultation, he has deduced air 
entry to right base and stony dull to percussion. 


Introduce yourself / location of where you are 
e Identify the patient 
Brief description of current situation / concerns 


You need to think critically when informing the senior doctor of your assessment of the situation. This means that 
you have considered what might be the underlying reason for your patient's condition. 
If you do not have an assessment, you may say: “I’m not sure what the problem is, but | am worried.” 


What is your recommendation 
Recommendation e Patient review 


e Tests required 
e = Children’s 


"Would you like me get a stat CXR? and ABGs? I would like you to come immediately 


Summary 
e Incorporating SBAR may seem simple, but it takes considerable training. 
e — It can be very difficult to change the way people communicate, particularly with senior staff. 


But, regular practice can make it a habit and it will eventually help in saving human lives. That would 
be Good Medical Practice. 
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PaediatricBasic Life Support 


Dangers ? 
Responsive ? 
Send for help? 
Open Airway? 


Normal Breathing? 
Give 2 breaths 
Check pulse? — Take no more than 10 seconds 
Start CPR —15 compressions: 2 breaths 


Ensure help is coming 


Attach defibrillator / monitor 


As soon as available 


Continue CPR until responsiveness or 
normal breathing return 
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BASIC LIFE SUPPORT STEPS 


Child above 1 year 


Dangers — Ensure it is safe to approach 


Response — Verbal “How are you” “What is your name” 
Tactile “Shoulder squeeze” 
Should avoid sternal rub and Orbital pressure. 


Send for Help — “Call 1990” 


Airway — Airway Opening manoeuvers 
e “Head tilt & Chin Lift” > Sniffing position and Look, Listen, Feel 
e “Jaw thrust and Look, Listen, Feel” 
e Check for foreign matter — rolls head to side promote drainage of secretions 


Breathing — Look, Listen and Feel for breathing 
= It is important to identify if breathing is not normal e.g Gasping — to consider as absent 
= |f no breathing — Two rescue breaths 
= If rescue breathing is not effective — trouble shoot technique on next attempt e,g 
e Ensure head tilt and chin lift 
e Ensure clear and Open airway 
e Ensure effective seal with mask to face 
e Ensure adequate flow of air to see rise and fall of chest 
Circulation — Confirm no sign of responsiveness and normal breathing 
Feel for carotid pulse for 10 seconds 
Chest compressions (Push hard, push fast) ; Don’t take the palm off the chest 
e Hands — one palm or both palms with elbows straight 
Location — Centre of chest, Lower half of the sternum 
Ratio — 15:2 for two rescuers 
100 beats per minute (2 compressions every second) 
6 cycles per minute 
1/3 of diameter of patient 
e Ensure rotation of compressor role every 2 minutes (5 cycles) to prevent fatigue 
Continue CPR for one minute and ensure help is arriving 
Acknowledge need for early defibrillation utilizing an AED if the child is more than 8 years. 
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Child below 1 year 
Dangers — Ensure it is safe to approach 
Response — Verbal “How are you” 
Tactile “Shoulder squeeze” 
Should avoid sternal rub and Orbital pressure. 
Send for Help — “Call 1990” 
Airway — Airway Opening manoeuvers 
e “Head tilt & Chin Lift” >Neutral positionand Look, Listen, Feel 
e “Jaw thrust and Look, Listen, Feel” 
e Check for foreign matter — rolls head to side promote drainage of 
secretions 
Breathing — Look, Listen and Feel for breathing 
= It is important to identify if breathing is not normal e.g Gasping — to 
consider as absent 
= Ifno breathing — Two rescue breaths (cover both nose & mouth) 
= If rescue breathing is not effective — trouble shoot technique on next 
attempt e,g 
e Ensure head tilt and chin lift 
e Ensure clear and Open airway 
e Ensure effective seal with mask to face 
e Ensure adequate flow of air to see rise and fall of chest 
Circulation — Confirm no sign of responsiveness and normal breathing 
Feel for Brachial or femoral pulse for 10 seconds 
Chest compressions (Push hard, push fast) ; Don’t take the palm off the chest 
e Hands — Hand encircling or two finger method 
Location — Centre of chest, Lower half of the sternum 
Ratio — 15:2 for two rescuers 
100 beats per minute (2 compressions every second) 
6 cycles per minute 
1/3 of diameter of patient 
Ensure rotation of compressor role every 2 minutes (5 cycles) to prevent 
fatigue 
Continue CPR for one minute and ensure help is arriving 
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Paediatric Cardiac Arrest Algorithm 


Dangers? 


Responsive? 
Send for help? 
Open Airway? 


Normal Breathing? 
Give 2 breaths 


Circulation — Check pulse? 


Give 2 breaths 


Start CPR 


15 compressions: 2 breaths 


Ensure help is coming 


Attach defibrillator / monitor 


As soon as available 


Non-Shockable 
PEA / asystole 


Shockable 
VF / PulselessVT 
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Algorithm for asystole, PEA and ventricular fibrillation, VT 


Start good quality CPR 
Attach defibrillator / monitor 


Shockable 
VF / VT 


Shock 
(4)/kg) 


Adrenaline 10mcg/kg 
After 2" shock 
(then every 2" loop) 


Amiodarone 5mg/kg 
After 3" shock 


CPR 
For 2 minutes 


During CPR 
Airway adjuncts (LMA/ETT) 
Oxygen 
Waveform capnography 
IV/IO access 
Plan actions before interrupting 
compressions (e.g charge 
manual defibrillator to 4j/kg) 


Non-Shockable 


PEA / Asystole 


Consider and correct 
Hypoxia 
Hypovolaemia 
Hypothermia/hyperthermia 
Hyper/Hypokalaemia/metabolic 
disorders 
Tension pneumothorax 
Tamponade 
Toxins 
Thrombosis (pulmonary 
/cononary) 


Adrenaline 10 mcg/kg 
(immediately then 
every 2" loop) 


Return of 
spontaneous 
circulation? 


Post-resuscitation 
care 


CPR 
For 2 minutes 


Post resuscitation care 
Re-evaluate ABCDE 

12 lead ECG 

Treat precipitating causes 
Re-evaluate oxygen ation and 
ventilation 

Temperature control (cool) 
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Hypothermic Cardiac Arrest 


Start CPR 
Defibrillate up to 3 shock 4J/kg 
Intubate : ventilate with warm humidified oxygen (42 — 46°C) 
Establish IV — infuse warm normal saline (43°C) 


Core Temperature <30°C Core Temperature > 30°C 
Continue CPR Continue CPR 
Withhold IV medications IV medications as indicated 
Limit DC shock up to 3 maximum (but longer than standard intervals) 
Active internal re-warming Repeat defibrillation for VT/VF as temp T 
Active internal re-warming >35°C & ROSC 
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Emergency Treatment of Supraventricular Tachycardia 


Shock 
present 


Vagal manoeuvers Vagal manoeuvre 
(if no delays) 


Establishing vascular : 
access quicker than Adenosine 100 mcg/kg 
obtaining defibrillator 


Adenosine 200 mcg/kg 


Synchronous DC 
shock 1 J/kg 


Adenosine 300 mcg/kg 


Synchronous DC 
shock 2 J/kg 


Consider 
Adenosine 400-500 mcg/kg 
Synchronous DC shock 
Or amiodarone or other 
Consider amiodarone antiarrhythmics (Discuss with 
Or other antidysrhythmics paediatric cardiologist) 
Discuss with paediatric cardiologist 
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Newborn Life Support 


Term gestation? Maintain normal temperature 
Breathing or crying? Ongoing evaluation 
Good tone? Colour, Tone, Breathing, Heart rate 


Maintain oe Ne 
Ensure ope Ay 
Stimulate 


Laboured breathing or 


HR below 100? persistent cyanosis ? 
Gasping or apnoea? 


Positive pressure ventilation (inflation) 
SpO, monitoring 


HR below 100? 


Ensure open airway 
SpO2 monitoring 


Consider CPAP 
Ensure open airway 


Post resuscitation care 
Reduce leaks 


Consider increasing pressure & oxygen Ensure Targeted pre-ductal 
Intubation or laryngeal mask SpO2 after birth 


1 min — 60-70% 

2 min — 65-85% 
3 min — 70-90% 

4 min — 75-90% 

3 : 1 (chest compressions : Breaths) 5 min — 80-90% 


100% oxygen 10 min — 85-90% 
Consider intubation or LMA 
Venous access 
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IV Adrenaline 1:10,000 solution 
Gestation (weeks) Dose 
23-26 0.1ml 
27-37 0.25ml 
38-43 0.5ml 


: IV adrenaline k 10 — 3—microg/kg (0.1 — 0.3mL/kg) 
Consider volume expansion 
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Airway Management 


Basic airway opening manoeuvres and clearance 

Oxygen delivery 

Oropharyngeal airway insertion 

Nasopharyngeal airway insertion 

Mouth-to-mask ventilation including chin lift and jaw thrust manoeuvres with mask application 
bag-mask ventilation 

Orotracheal intubation of an infant or small child 

Orotracheal intubation of an older child 

Ventilation with bag through tracheal tube 

Discussion of the procedure for Rapid Sequence Induction of anaesthesia and their role as an assistant 


1O. 00 SO) r eow Npa 


pa 
9 


Basic airway station& 


1) Airway opening manoeuvers 
a) Head tilt / chin lift 
b) Jaw thrust 


2) Airway adjuncts 
a) Oral and nasal airways 


Laryngeal Mask 


Weight of the Child Size Maximum inflation 
volume 

Newborn upto 5kg 1 4ml 

5- 10kg 1% 7ml 

10 — 20kg 2 10ml 

20 - 30 kg 2% 14ml 

30 — small adult 3 20ml 
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Paediatric Vital signs & Equipment 


Age Preterm | New Infant Infant 1-3 4-6 7-8 9-10 11-12 
born 1-6 Mo | 7m-1ly years years years years Years 
1-2 kg 3.5kg 7kg 10kg 15kg 20kg 25kg 30Kg 40kg 
Resp rate | 30-60 30-60 24-40 20-40 20-30 18-25 18-25 16-20 14-20 
Hear 90-180 90-180 | 85-170 | 80-140 | 70-120 | 65-110 | 70-110 | 65-110 | 60-110 
Rate 


Sys BP 50-70 50-70 | 65-106 | 72-110 | 78-114 | 80-116 | 84-122 | 90-130 | 94-136 
ETT size 2:5=3 3-3.5 3.5-4 4-4.5 4.5-5 5-5.5 6-6.5 65.-7 7 


ETT 8 8-9.5 9.5-11 11-12.5 | 12.5- 14- 17- 18.5-20 | 20 
distance 14 15.5 18.5 

at lip 

Lary 0 1 1 2 2 2 2 3 3 
blade 

Suction 5-6 6 8 8 8 10 10 12 12 
catheter 

N-G Tube | 5 8 8 10 10 12 12 14 14 
Foley 5 5 5 8 10 10 10 12 12 
Chest 8-10 8-10 12-16 14-20 18-22 20-28 | 28-32 28-32 28-32 
tube 


Paediatric Physiological Values 
Approximate weight Kg 
Approximate BP mmHg [2x age]+9 
Newborn = 60 
Approximate blood volume 70ml/kg in adults 
80 ml/kg in children 
Tidal volume 7ml/kg 
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Rapid Sequence Intubation 


1. Golden Rules 


You don’t need an ETT in place to keep an airway open to oxygenate a patient. 
Don’t give paralytic agent to a patient unless you are sure you can ventilate and oxygenate. 


All intubations are difficult for inexperienced operator. 


Have a backup plan ready for failed intubation before attempting any intubation. 


2. Prerequisites for Rapid Sequence Intubation 


a. Full stomach- No bagging should be undertaken 
b. Predict that you can intubate (Skill station 2= difficult intubation) 
c. Predict that you can ventilate (If you are unsuccessful in intubating) 


3. Medications 


Sedation 
Normotensive 


Thiopentone 2-5mg/kg 
Midazolam 0.2 — 0.3 mg/kg 


Hypotensive 


Ketamine 0.5 — 2 mg/kg (Avoid in head injury) 
Etomidate (0.3mg/kg) (Avoid in sepsis) 


Bronchospasm 


Paralysis 


Vecuronium 


0.1 — 0.2 mg/kg 


Rocuronium 


0.6-1.2 mg/kg 


Atracurium 


0.2 —0.5mg/kg 


Succinyl Choline 

Avoid in patients with crush injuries, renal failure, 
myopathies, bruns, raised ICP, familial psedocholinesterase 
deficiency, history of malignant hyperpyrexia. 


Neonates 3mg/kg 
Child 2mg/kg 
Adult mg/kg 
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4. Preparation — Role of the Staff 


a. Team leader to undertake the airway management and intubation 
i. Preoxygenate/Volume 


Bag and mask ventilation (10-15 litres per minute) for 3-5 minutes to maintain the 
SpO2 >95% . 

During this procedure commence nasal prong oxygen 4 litres per minute. 

Once you remove the mask for intubation, increase the nasal prong oxygen to 10 litres 
per minute to sustain oxygenation by the passive diffusion method. 


b. Vascular nurse - IV cannulation - Drugs 
i. Drugs , Suxamethonium, Atropine to reduce the secretions and prevent bradycardia 
ii. Fentanyl to prevent intubation responses 


Monitoring nurse to check equipment, Oxygen status (SpO2), ECG-Arrhythmias, Blood 
pressure. 


Make sure all equipment are checked, present, appropriate and in working order 
Person to apply cricoid pressure-However, cricoids pressure is of no proven benefit 
Cervical spine immobilization- when applicable.Should be undertaken URGENTLY 


d. Documentation 
5. Perform the intubation 

a. Protection and positioning 
6. Post intubation 


a. Placement and proof 
Pulse oxymetry, EtCO2 and clinically (chest expansion, AE, humidification, 
improvement in colour& heart rate, check for air leak on either side of the neck 
b. Post intubation management 
Sedation, Paralysis, Ventilation, Monitoring 
c. Speak to the parents & relatives 


7. Acknowledge who helped 
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Cuffed Endotracheal Tube 


Indication for cuffed ETT 


1. Stiff lungs needs high positive and expiratory pressure(PEEP) 
2. Higher peak airway pressure may be required 
3. Gas consumption for PEEP on transport to be minimized. 


Sizing 


Internal diameter (i.d) 

Motoyama formula: internal diameter (mm)= (age/4 + 3.5 ) 

Cuff pressure 

Inflate to just obliterate leak (can assess aurally/using intra oral CO2) Ideally < 20 cm H20 
Depth (clinical assessment vital) 

length (cm)= Oral (age/2 + 12) 

length (cm) = Nasal (age/2 +15) 


Complications and hazards 


The ‘Black line’ as a guide to depth: this may result in inadvertent 

endobronchial intubation. 

Avoid laryngeal cuff placement 

Monitor cuff pressures (manometer) and consider the relative risks of cuff pressure on tracheal 
perfusion in low cardiac output states. 


Transport considerations 

Aeromedical transports: A climb in altitude will increase cuff pressureand this should be 
monitored/adjusted until cruise altitude. Alternatively replace the air in the cuff with water prior to 
transport. 


Key messages: 


PICU children may require higher peak and positive end expiratory pressures than would be routine in 
elective anaesthesia. 

A cuffed tube that is too large should be identified at insertion in the usual way. 

With a cuffed endotracheal tube it is possible to compensate for a slightly ‘small’ endotracheal tube or 
a patient with deteriorating lung compliance and increasing airway pressure requirements. 
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Age related Conditions 


Bronchiolitis 2 — 6 months Pyloric Stenosis 2 — 6 weeks 
Most < 24 months Rarely <2 weeks 
> 2 months 
Croup 1-2 years Malrotation < 1 year 
Epiglottitis Mean 3.5 years 
Intussusception 8 — 18 months 
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Upper airway obstruction (UAO) 


1. Assessment 
The most pertinent clinical sign is stridor, which is usually an inspiratory noise, but sometimes 
can be both inspiratory and expiratory. 


Not to be confused with: 

e Wheeze: expiratory whistling noise; a sign of lower airway obstruction and narrowing. 

e Stridor- may also signify upper airway collapse in children with decreased conscious state, 
pharyngeal hypotonia or swallowing problems. 


Causes of stridor: 

Common Viral laryngo-tracheobronchitis (croup) 
Superimposed infection on subglottic stenosis or laryngomalacia 
Uncommon Epiglottitis 

Bacterial Tracheitis 

Laryngeal foreign body 

Inhalational injury (burns) 

Anaphylaxis 

Severe bilateral tonsillar enlargement 
Angio-neurotic oedema 

Diphtheria 

Retropharyngeal abscess 


Key message: 
Identify and treat serious upper airway obstruction. Once the airway is secure, time can be 
spent on identifying the specific cause or aetiolgyfor UAO. 


Specific points in history: 

e Is this the first presentation? 

e Is there a history of previous intubations or previous difficulty with intubation? 
e Is the airway stable? 


Danger signs and useful pointers to the cause of UAO: 

e Sudden or rapid onset — foreign body, epiglottitis, tracheitis, anaphylaxis 

e Soft or low pitched stridor — epiglottitis, tracheitis 

e Toxic appearance and high fever - epiglottitis, tracheitis, retro-pharyngealabscess 

e Drooling, open mouth, sitting forward - epiglottitis, retro-pharyngealabscess, severe 
tonsillar obstruction 
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2. Initial management 
Irrespective of the cause for UAO, some general management guidelines apply: 


2.1 General management: AVOID UPSETTING THE CHILD 

e Leave child with a parent and in a comfortable position 

e DONOT insert a tongue depressor 

e DONOT attempt IV access or blood tests 

e DO NOT ask for a Chest or lateral neck X-ray 
DO NOT force an oxygen mask over face. 
Adrenaline nebulisation may temporarily relieve severe airwayobstruction, usually 
in a dose of 0.5 ml/kg of 1:1000 solution, up toa maximum of 5 ml. The effect of 
adrenaline is temporary. 
Pulse oximetry is a poor guide to severity when oxygen is delivered 


2.2 Specific management of selected conditions: 


> Viral croup: summarized in flow chart given in the next page. 

Stridor Recession Cyanosis Level of Croup Score 

0 — none 0-none (SpO2<92% in air) | consciousness mild croup 
1—at rest audible | 1-mild recession 0-none 0-none 2-7 Moderate 
with stethoscope | 2-moderate 1-with agitation 5-altered mental | croup 

2 — at rest audible | recession 2-at rest state >8 severe croup 
without 3-severe 
stethoscope recession 


> Foreign body obstruction: The management depends on the site and severity of airway 
obstruction. Intubation may result in further impaction of the foreign body, and should be 
considered ONLY when there is impending/actual cardio-respiratory arrest. The 
anaesthetist will then try to visualize/clear the object under direct laryngoscopy. 
Otherwise, examination under an anaesthetic with rigid bronchoscopy by the ENT team is 
the best option. 


Bacterial tracheitis: Stridor may be soft or absent even in severe airway obstruction. 
Consider early intubation by anaesthetist. After intubation the ET tube may become 
blocked with secretions. 


Inhalational injury: Along with the history, other pointers may include soot in sputum, 
singed nasal hair, soot around mouth and face, and facial burns involving mouth and nose. 
The airway must be secured at the earliest opportunity. Delay can lead to progressive 
airway obstruction due to oedema and a situation where intubation becomes impossible. 
Call anaesthetic team and intubate electively 
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The scheme of management for Viral Croup 


Clinical syndrome Supportive to diagnosis 
Inspiratory stridor During winter 
barking cough 6 months — 5 years 
Hoarse voice Mild fever <38.5 
Variable degree of respiratory distress Acute coryza 
Symptoms worse at night Exclude a FB inhalation 


Mild Croup (Score 0-1) 


Stridor only with agitation e Reassure 


Normal RR e Consider dexamethasone 0.15mg/kg orally 
No recession e Discharge home if no stridor or improved 


Normal pulse rate 
Normal SpO2 
Dexamethasone 0.6mg/kg orally (max 8mg) 
Moderate Croup (Score 2-7) single dose or nebulised budesonide 2mg if oral 

Normal or raised RR route is not possible. 
Mild recession Observe for improvement or deterioration for 2- 
AE decreased but easily audible 3 hours 
increased pulse rate Discharge home if no stridor or improved 
SpO2 >93% 
Normal conscious level 


Call for senior help 

Paediatric Registrar 

Senior registrar in PICU 

Anaesthetist on call 

ENT surgeon on call 

Stay with the child and closely observe. 

Give nebulised adrenaline 0.5ml/kg of 1:1000 solution upto a 
maximum of 5mls.This dose can be repeated. 

Child might require urgent intubation and transfer to PICU. 


Severe Croup (Score >8) 
e Raised RR 
Moderate/marked recession 
AE decreased, not easily audible 
increased pulse rate 
SpO2 >93% 
Altered level of conscious 


Leave the child in comfortable position Do not insert IV line or take blood 

Avoid unnecessary upset to the child Consider SpO, , EGC monitoring 

Child to be with mum in seated position No radiography 

Try distraction maneuvers to reduce the distress If no improvement or worsening, re-score and 
Do not force an oxygen mask over face act accordingly 

Do not insert tongue depressor Open access 
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Management of Epiglottitis 


Do not 

Call for senior help Attempt oropharngeal examination, since 
Paediatric registrar / this may precipitate complete obstruction. 
Consultant Anaesthetistregistrar / Attempt insertion of an IV cannula or take 
Consultant ENT surgeon blood. 

ConsultantPaediatrician Send the child for neck X-ray or other X- 
Allow the child to remain in its favoured position. ray 

The child should be constantly supervised by someone Upset the child e.g removing parents. 
skilled in intubation. Leave the child unsupervised 

Give humidified oxygen as tolerated Rely only on pulse oximetry 


1. Indications for intubation 
a. Suspected epiglottitis 
Inhalational injury 
Fall in conscious level 
Increasing respiratory failure 
Rising pCO2 
Exhaustion 
Hypoxia (SpO2 <92% despite high-flow O2 by mask >5 L/min) 


Management of intubation 
a) The most experienced anaesthetist must be present at the intubation. Most anaesthetists would 
favour a gas induction. The resuscitation team have abackup oxygenation strategy prepared. 


b) It may be necessary to use croup tubes rather than standard ETT. These arelonger than standard 
ETT, but come in similar sizes, and may be necessary insituations where severe airway narrowing 
mandates a much smaller ETT thanindicated by age (e.g. a 4.0 mm ETT for a 6 year old). 

c) Management following intubation 

d) Once the airway obstruction is bypassed, most children are easy toventilate. Exceptions might be 
in case of bacterial tracheitis (with pulmonaryinvolvement), inhalational injury (ARDS), or 
anaphylaxis(bronchoconstriction). 

e) Ensure that the ETT is securely taped. 


Use sedation and paralysis to ensure safety of ETT. 

a. Following a difficult intubation, an ETT should only be changed if thereis a clear clinical reason 
which justifies this risk. 
Start adjunctive treatments such as iv dexamethasone (0.15 mg/kgQDS) in case of croup; or 
ceftriaxone (80 mg/kg) in case of epiglottitisor bacterial tracheitis. 
Blood cultures must be taken in suspected cases of infection. 
In case of inhalation injury and burns, start fluid replacement as perburns guidelines. 
Patients with bacterial tracheitis may become septic, and need fluidresuscitation and inotopic 
support. 
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4. Transport considerations 
Children with an unstable airway should not be transported without a detailed discussion with the 
on call consultant. 
ETCO2 monitoring is mandatory during transfer to maintain continuouscorrect ETT placement. 
Use continuous muscle relaxation during retrieval to ensure safety ofETT. 
If transporting an un-intubated child with suspected foreign bodyobstruction, avoid unnecessary 
delay and transfer immediately to theENTcenter of a Teaching or Provincial hospital directly to 
operating theatre if necessary. The team must have a strategy to manage unexpected obstruction 
or hypoxia. 
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Oxygen therapy 


1. Oxygen delivery to a spontaneously breathing patient in respiratory distress. 
2. Oxygen delivery to a patient in respiratory failure. 


spontaneously breathing patient in respiratory distress 


Oxygen therapy is very important in any seriously ill child. It relieves hypoxemia, decreases work of breathing and 
its deleterious effects on myocardium. Humidification and selecting a delivery system that least disturbs the child 
is important. Giving gentle synchronized support by a bag and mask in a spontaneously breathing child is helpful. 


Oxygen delivery systems 


Use only for supplemental oxygen at only 2 L per minute. High flow more than 6 L 


Nasal cannulae per minute may be irritating to the child 


Nasal catheter — Flexible catheter placed behind uvula. NO advantage 


The inspired concentration can be increased only within limits and perhaps up to 
only about 40-60 percent. 

Well tolerated and allows the control of oxygen saturation, humidity and 

Head box oxygen temperature. High flow oxygen (10-15 |/minute) is required to flush CO2. Needs 
monitoring of oxygen concentration within the hood 


Oxygen hood 


Oxygen tent — Incubators in newborn babies can be used as oxygen tents 


Simple masks — delivers 35-60% of O Minimum flow rate required to prevent re- 
breathing of CO, is 6-10 lit/min 

Partial re-breathing masks — Simple mask with a reservoir bag. Provide 50-60% 
oxygen, generally flow of 10-12 l/min is required. 

Oxygen masks Non re-breathing masks are incorporated with valves to prevent re-breathing of 
expired air and entry of room air. 95% oxygen can be delivered with 10-12 l/min 
flow rate. 

Venturi masks- Especially designed mixing chamber allows selection of a precise 
FiO2. Correct mixing chamber and the flow rate should be selected. Flow rate is 
marked on the chamber. 


1) Oxygen concentration via a semi rigid mask 


Oxygen flow rate l/min Approximate FiO, 
4 0.35 
6 0.50 
8 0.55 
10 0.60 
12 0.65 
15 0.70 


NB : FiO2 will vary from patient to patient and arterial blood gases are more accurately interpreted 
from a Venturi Mask. 
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2) Oxygen dissociation curve values 


Saturation pO, mmHg Saturation pO, mmHg 
25% 14 95% 74 

50% 27 96% 81 

75% 40 97% 92 

90% 58 98% 111 

94% 69 99% 159 


3) Normal values 


Tidal volume 400 — 600 ml 
7-10 ml/kg 
Minute Volume 5-61/min 
100 ml/kg 
Vital Capacity 50 ml /kg 
FEV1 / FVC 75 — 80% 
) Obstructive 
N or Î restrictive 
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Bronchiolitis 


Moderate Severe 
Tachycardia History & Assessment Cyanosis 
RR >50/min Often preceded by coryzal Getting tired 
Flaring illness Decreased conscious level 
Accessory muscles Age 2-24 months (peak 2-8 SpO,<92% in spite of O, 
Recessions months) therapy 
Head retraction Rising PaCO, 
Unable to feed 


Management Strategies Investigations 
v A-B-C e CXR 
Vv Assess airway e NPA 
e Ensure patent airway e ABE 
e Give humidified oxygen to achieve SpO, >92% 
= 6-8 I/min via mask with a reservoir bag; 
= Nasal cannula (<2I/min oxygen) for milder and improving cases 
= Consider using humidity, prone position and high flow oxygen 
e Clear nares and patent airway using Yankauer sucker 
e Monitor for apnoea(especially age <6 weeks) 
Nebulisation worth trying, but do not persist if treatment shows no response 
o Ipratropium bromide 125 mcg 
o Adrenaline 1:1000 0.5ml/kg (max 5ml) 
o Salbutamol 2.5mg 
o 3% Saline nebules 
Consider High Flow Oxygen therapy early for sustained respiratory embarrassment 
o Patients unresponsive to initial treatment 
o Worsening blood gases 
GIT & Nutrition 
o Large bore oro-gastric tube should be left open for free drainage to prevent abdominal distension 
o Oral feeds / Breast feeding, N-G feeding, Nil By Mouth if there is major distress. 
o Restrict maintenance to 2/3 requirement 
Monitor the baby for apnea and hypoventilation esp<2 months 
= SpO2 
= Respiratory frequency / apnoea 
= pCO2 -capillary/ end tidal 
Consider intubation and mechanical ventilation (Recurrent apnoea, Exhaustion, severe hypocapnia and 
hypoxia) 
Consider anti viral agents (Ribavirin, Palivizumab) when indicated 
Bronnchodilators, steroids, antibiotics are of no help 
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Indications for intubation 
Exhaustion 
Recurrent apnoea 
Reduce conscious level 
Worsening hypoxaemia 
Worsening hypercarbia 


Pre-oxygenation 

Fluid boluses and resuscitation drugs 

Consider modified rapid sequence induction with ketamine 1-2mg/kg (added bronchodilator 
activity) 

CXR 9 post intubation) 


Management following intubation 
Sedation for ventilation 
Permissive hypercapnia strategy (limit PIP to<35cmH20, TV 5-8ml/kg, Rate <30bpm, Higher rates 
may leads to air trapping, I:E ratio 1:2, 


PEEP 5-7 is often necessary to counteract intrinsic PEEP. Failure to apply extrinsic PEEP at 85-100% 
of intrinsic PEEP will result in progressive over inflation and haemodynamic compromise. 

Regular chest physiotherapy and suctioning for mucus plugging. 

Check CXR for ETT position and to exclude pneumothorax. 


Transport Consideration 
EtCO2 is mandatory to ensure ETT position 
If having problems with CO2 -Minimize dead space 
Adrenaline can be administered down the ETT tube in severe air trapping. 
If ventilation deteriorates then hand ventilate, auscultate, institute suction, perform manual 
decompression, treat any pneumothorax. 
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Salbutamol by inhalation MDI/spacer or a nebuliser 
6 effective puffs of MDlif< 6 years old, 

12 puffs if >6 years old 

Once and review after 20 — 60 mins. 

Good response - discharge on B2-agonist as needed. 
Poor response - treat as moderate. 

Oral prednisolone (1-2 mg/kg daily for 3-5 days) if 
episode has persisted over several days. 


Mild Asthma (Signs of Severity) 
Normal mental state 
Subtle or no accessory muscle 
use/recession 
Able to talk normally 
O2 saturation usually > 95% in air 


Moderate Asthma Signs of Severity 
Alert 
Talks in short sentences 
Normal mental state 
Some accessory muscle use or recession 


Moderate Asthma Discharge criteria met? 
SaO2 >94% in air 
Heart rate <140/min (<5years) 


SaQ2 > 92% in air Heart rate <125/min (>5 years) 


Respiratory rate <40/min (<5 years) 
Respiratory rate <30/min (5 years) 
Stable for 4 hours 


Tachycardia 
Audible wheeze 


Moderate AsthmaDischarge Plan 


Moderate Asthma Ñ e Continue oral Prednisolone (for a total of 3 
days) 


e Give 02 Continue bronchodilator via 
e Salbutamol by inhalation; MDI/spacer or nebuliser Areochamber/mask Salbutamol 4 puffs 4 


o 6 effective puffs of MDI if < 6 years old hourly for 4 days and then 2 puffs PRN 
o 12 puffs if >6 years old Check inhaler technique 
o 3 doses 20 minutely. Review maintenance therapy 
o Review 10-20 min after 3rd dose to decide on E EA e 
further management. 
Ipratropium by inhalation MDI/spacer or nebulisation 
o 4 effective puffs of MDI if < 6 years old The few children of moderate severity 
o 8 puffs if >6 years old who can go home must be discussed 
o 3doses in 1st hour. with a registrar/consultant and should 


Oral prednisolone (1-2 mg/kg daily for 3-5 days) not leave Emergency until at least two 
Reassess hourly hours after their last Salbutamol 


inhalation. 


Arrange follow up 
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Acute Severe Asthma / life threatening asthma 


Acute Severe Asthma Life threatening asthma 
SaO2 <92% in air (Presence of any one of these) 
Heart rate >140/min (<5years) SaO2 <92% in air 
Heart rate >125/min (>5 years) Silent chest 


Respiratory rate >40/min (<5 years) Poor respiratory effort 
Respiratory rate >30/min (5 years) Cyanosis 

Use of accessory muscles of respiration Altered consciousness 
Difficulty in talking, agitated Exhaustion 


Assessment Current Status 

e Duration of attack 

e Assessment of severity 

e Treatment (dose / frequency of nebs, IV therapy, 
steroids) 

Clinical assessment 


Assessment Past History 
e Frequency of attacks 
e Routine medications 
e Number of courses of systemic steroids 
e Previous ICU admissions + intubation 


Pulse rate 

Respiratory rate and degree of recessions 

Use of accessory muscles of respiration 

Degree of agitation and conscious level 

SpO2 on air and if post nebulisation Sp02 <92% needs intensive treatment ; Aim is maintain SoO2 94-98% 
PEFR if possible and the child is cooperative 


Initial Management of Acute Severe Asthma 
a. Oxygen 
Children with severe or life threatening asthma or SpO2 <92% should receive high flow oxygen 
via a tight fitting mask or nasal cannula to achieve normal saturation. 


b. Nebulised bronchodilators 
Children with severe or life threatening asthma should receive frequent or back to back doses 
of salbutamol (2.5 — 5mg). (Always driven by 6-8 liters/min O2) 2.5mg <5 years; 
5mg >5 years. 


Add ipratropium bromide nebulizers. Usual doses of ipratropium bromide is 250mcg(0.5mg) 
>12 years (125mcg for < 2years). Give every 20 minutes for 1 hour 
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a. Steroids Therapy 
Steroids should be given early. Benefits are seen in 3- 4 hours. In severe asthma 4mg/kg IV 
hydrocortisone (2-5 years : maximum 50mg, 5-18 years : Maximum 100mg) may need to be given 4 
hourly since most children are unable to tolerate oral prednisolone (<12 years: 1-2mg/kg (max 
40mg) OD for 3-5 days. If the child has been taking oral corticosteroids — 2mg/kg (max 60mg) OD for 
3-5 days). 


Magnesium Sulphate 


MgSO4 may be useful as an adjunct in acute severe asthma. If poor response after 3 nebs give IV 
MgSO4 40mg — 50mg /kg (max 2g) single dose should be given by slow infusion over 30 minutes and 
continue neblulised treatment. Reassess every 20 minutes. This may be repeated in 1-2 hours. 


IV MgSO4 can be administered on any ward as a recue therapy. 
Serial Mg levels measurement is indicated if further doses are being considered. Hypotension caused 


due to vasodilatation is the most likely side effect but is quiet rare. 


If patient has not improved or deteriorated, move to life threatening pathway. 
Continue Observation 

Inform Consultant PICU 

Poor response or Deteriorating 

Continuous nebulised B agonist + ipratropium;Will needCXR & Blood gases 


IV Aminophylline 


Aminophyllin may be useful in children with refractory severe or life threatening bronchospasm. 
5mg/kg loading dose (maximum 500mg should be given over 20 minutes with ECG monitoring. A 
loading dose must not be given to patients on oral theophylline treatment. 


The loading dose is usually followed by a continuous infusion at 1mg/kg/hour(more than 12 years 
infusion rate: 0.5-0.7mg/kg/hour). 
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IV Salbutamol 


Consider early addition of a 15 meg/kg bolus of salbutamol given over 15 minutes (maximum 
250mcg). 


Follow this up with a continuous infusion in refractory asthma (usually 1-2 mcg/kg/min). Higher 
doses up to a maximum of 5mcg/kg/min (200mcg/ml solution) should be discussed with the 
Consultant. 


Reduced infusion rate if side effects occur: lactic or metabolic acidosis, tachycardia, arrhythmias, 
tremor, severe hypokalaemia, hyperglycaemia and hypophosphataemia. 


Note: increasing tachypnoea on IV salbutamol may indicate toxicity and metabolic acidosis rather 
than worsening of asthma. 


Patients on IV salbutamol should have continuous ECG monitoring and regular monitoring of 
Potassium. 


Indication for intubation 
Blood gas analysis is not a substitute for clinical assessment. 
a. Consider intubation in any child with the following 


e Tiredness and exhaustion 
e Reduced conscious level 
e Worsening hypoxaemia 


b. Intubation (Always contact a Paediatriclntensivist before intubation) 


The most experienced person available should intubate the child. 

Pre-oxygenate 

10-20mls /kg colloid / crystalloid 

You will need a tight fitting ETT as the ventilator inspiratory airway pressure may be 
high. Consider a cuffed tube. 

Consider modified “Rapid Sequence Induction” with Ketamine 1-2mg/kg (has some 
bronchodilator activity) and suxamethonium 1-2mg/kg. 

Inhalational agents (have bronchodilatory properties) such as Fentanyl, midazolam / 
Ketamine and vecuronium may be used for sedation and paralysis. 

Avoid morphine and atracurium (they cause histamine release) 
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Management following intubation 


Most frequent complication following intubation is hypotension — give fluid boluses as required. 
Acute bronchospasm is also common — consider using inhalational agents for sedation. 


e Sedate and paralyse for ventilation 
e Pursue a pressure limited permissive hypercapniastrategy(pH >7.2). 
o Limit PIP <35 cmH20 
o Keep Tidal Volume 5-8ml/kg 
o Rate 10-15 bpm 
o LE ratio of at least 1:2 
PEEP of 5-7 is often necessary to counteract intrinsic PEEP. 
o Failure to apply extrinisic PEEP at 85-100% of intrinsic PEEP will result in 
progressive over inflation and haemodynamic compromise. 
High thoracic pressure may compromise venous return resulting in hypotension — give 
fluid bolus. 
Regular chest physiotherapy and suctioning for mucus plugging. 
Check CXR for ETT position and to exclude a pneumothorax. 


. Transport Consideration 


e Watch for pneumothorax, auto-PEEP and mucus plugging. If child desaturate, disconnect 
ventilator, bag, auscultate and consider manual decompression. 
e Adose of adrenaline can be given via ETT if needed to relieve bronchospasm. 
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Management of an inhaled foreign body 


Points in favor of inhaled foreign body 
Making a comfortable diagnosis is extremely difficult 
Age group — older infants / toddlers 
High degree of suspicion 
Positive history must never be ignored 
Negative history may be misleading 
Children who present with 1° episode of wheezing 
Absence of fever or preceding illness 


QSAR SO 


Clinical features 
Violent paroxysms of (intermittent episodes) 
Coughing 
Y Choking 
v Gagging 
y 


Possible wheezing 
Y Cyanotic episodes 
Asymptomatic intervals 
v When FB gets lodged 
Complications 
Fever, cough 
Haemoptysis 
Pneumonia 
Atelectasis 


Management Strategies 
Assess the work of breathing, effort, and efficacy of breathing 
Follow the APLS choking child protocol 
CXR (both expiratory & inspiratory films) if child is stable 
Inform ENT surgeon, Anesthetist, Paediatricintensivist and reserve a bed in the PICU 
Transfer to PICU in the most comfortable position of the child 
Discuss with the ENT surgeon on the need for video bronchoscopy. 
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Community Acquired Pneumonia in Children 


Clinical Definition 
Community Acquired Pneumonia (CAP) is an acute infection of the pulmonary parenchyma acquired 
outside of a hospital setting and is one of the most common serious infections in children. 


Fever 
Cough Signs of severe pneumonia 


Tachypnea(requires a full one- Tachypnoea 
minute count while the child is quiet Grunting 
and is the best predictorof Chest in drawing / Recessions 
pneumonia of children in all age f | 
Eröups) Use of accessory muscles 
Nasal Flaring (Alveolar pathology) 
Expiratory Grunt (Alveolar pathology) 
Bilateral chest expansion 
Auscultation — Crackles, Decreased Breath Sounds 
SpO, in air and with High flow oxygen 


WHO defined tachypnoea Look for signs of deterioration & exhaustion 
< 2 months of age over 60 breaths/ min 


2-12 months over 50 breaths/ min 
1-5 years over 40 breaths/min 
> 5 years over 30 breaths/ min 


Triage Category 
Triage & Position Prop up position 


Airway Opening maneuvers 
Check SpO, with pulse oixymery 
High flow oxygen 10 — 15 liters per minute 


Airway & Breathing 
Increased work of breathing 
Increase effort of breathing 


Check — Mask is fogging 


IV cannula 
Circulation RBS 

Full blood count 

CRP / ESR 

Blood culture 


Mycoplasma antibody test 
IV antibiotics 
IV fluid resuscitation 


Page 46 of 132 


STRANDRAD TREATMENT PROTOCOLS PAEDIATRICS 


Febrile Child 


Temp >38°C is a normal response to infection Age < 3 months or 
Very Unwell 


Fever >39°C With appearance of a “toxic” child Drowsy or lethargic 
The child’s general state of alertness and well being Significant vomiting 
With significant limb pain (DF or Influenza A) Lower chest in drawing&Nasal flaring 
With coryza — Viral fever Saturation < 92% in air or 
Vital signs, PR and RR (both increase in early sepsis) Extensive consolidation or 
Peripheral perfusion assessment by capillary return Pleural effusion 


Focus evident on history, examination 
Viral fever (NPA) 
UTI (Urine collection) 
Otitis Media (ear examination) 
Viral exanthemetous fever (petechial rash esp under axilla, neck, groin, inside the mouth) 
DHF (FBC, Platelet count & Hess’s test) 
Pneumonia (respiratory signs & Consider CXR ) 
Septicaemia ( FBC, Blood culture, Blood picture, CRP) 
Meningitis (neck stiffness &kernick’s sign) — consider LP 


RBS, SE, 
Decide on admission 
Assess degree of dehydration & fluid intake & urine output during last 24 hrs 


Risk of a pneumococcal bacteraemia 
WBC > 15,000 — 17% 
WBC > 30,000 — 40% 


Admit to Emergency Department / PCU 
Consider empirical antibiotic therapy 
Consider IV dexamethasone 

Consider IV fluids 

Monitor vitals 
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Diarrhoea and Dehydration 


Assessment of dehydration 
It is important to assess the degree of dehydration in children. Infants and small children are at a higher 


risk of dehydration. Weight loss is useful in estimating the degree of dehydration if weight prior to 
admission is known. 


Dehydration Some dehydration Severe dehydration >10% 

Less than 5% 5-10% 

Fluid deficit in ml/kg <50 ml/kg 50-100 ml/kg >100 ml/kg 

body weight 

General Condition Well, alert Restless, Irritable Lethargic or unconscious or floppy 

Eyes Normal Sunken Very sunken and dry 

Tears Present Absent Absent 

Mouth & tongue Moist, Dry Very dry 

Thirst thirsty Thirsty, drinks eagerly | Drinks poorly or not able to drink 
Skin pinch Goes back quickly | Goes back slowly Goes back very slowly 


Management of Dehydration 
e Correction of the existing water and electrolyte deficit 
e Replacement of ongoing losses. 
e Provision of normal daily fluid requirement 


No dehydration 
Give the child more fluids than usual to prevent dehydration 
Home based fluids and ORS solutions such as conjee should be used. 
Give as much fluid as the child wants. 
As a guide approximately 50 ml of fluid should be given after each stool. 
Watch for signs of dehydration. 


Some dehydration (5 — 10%) 
a. Approximate amount of ORS solution to be given in the first four hours is 75ml/kg in first 4 hours 


Severe dehydration >10% dehydration 

a. Children with severe dehydration need intra venous fluids, as there is a risk of impending shock 

b. Start IV Ringer’s Lactate fluid (Hartman Solution) immediately. If the patient can drink, ORS should 
be given while the drip is set up. 
Normal saline could be used if Ringer’s Lactate solution is not available. 
If intra venous access is impossible attempt intra- osseous administration or give ORS through 
naso-gastric tube 
Reassess the patient every 1-2 hours. If hydration is not improving, give the IV drip more rapidly. 
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Normal Fluid & Electrolytes 


Physiology: 

Tonicity: is normally maintained beween 280 — 295 mosmol/L by ADH and thirst control mechanisms. 
EVolume regulation of water is via ADH, thirst and renin-angiotensin-adosteron system. Note that volume 
regulation overrides osmotic regulation. 


Urine output: 
The minimal urine output that maintain homeostasis varies with e.g. being 1.4ml/kg/hr at 4 weeks, 1ml/kg/hr 
at 6 months and 0.5ml/kg/hr at 1 year. 


Compartments: 


Newborn Infant 
Total BodyWater(TBW) 75% 60% 
Intra Cellular Volume(ICV) 35% 35% 
Extra Cellular Volume(ECV) 40% 25% 
Blood Volume 8% 7.5% 


Measured parameters that aid assessment are 
e Weight 
e Haematocrit 
e Serum and urinary osmolality 
e Acid base balance 


Body weight Fluid requirement per Fluid requirement per 
day hour 

First 10kg 100ml/kg 4ml/kg 

10 — 20 kg 50ml/kg 2ml/kg 

> 20kg 20ml/kg 1ml/kg 

Maintenance Fluid — 0.9% Normal Saline + KCL 20 mmol/l 


Actual volume of insensible loss is related to: 
Caloric content of feeds, ambient temperature, humidity of inspired air, presence of pyrexia and the 
quality of the skin. 
Usually between 0 and 10 ml/kg/day are lost in stools 
(may exceed 300 ml/kg/day in diarrhoea) 
Urinary losses are usually between 1-2 ml/kg/day 
(approx 30ml/kg/day) 
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Body Weight Serum Na mmol/kg/day Serum K mmol/kg/day 
First 10kg 2-4 1.5-2.5 
Second 10kg 1-2 0.5-1.5 
Subsequent kg 0.5-1 0.2-0.7 


e How to calculate the percentage of dehydration 
o Percentage dehydration x weight x 10 
o Percentage dehydration means the number of grams of fluid lost per 100 gm of body weight. 
o Percentage x 10 converts this volume into ml/kg 


Shock occurs as a result of rapid loss of 20ml/kg from the intravascular space. If the intravascular volume 
is maintained, clinical dehydration is only evident after losses > 25ml/kg of total body water. 


It is possible to be shocked and not dehydrated, dehydrated and not shocked, or dehydrated and shocked 


Composition of common IV fluids 

0.9% N Saline Hartmans 5% dextrose % NS 
Na+ mmol/l 150 130 75 
K+mmol/| 4-5 
Cl-mmol/| 150 109 75 
Ca+ 

Lactate 
Dextrose g/l 
Osmmosm/l 
pH 
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Recognition of severity of dehydration and presence of septic shock in 


children presenting with diarrhoea 


e High flow oxygen 10 — 15 liters per minute 
e N Saline 20ml/kg over 20 minutes until shock resolves 


Hypovolaemic shock 


30 ml /kg over one hour (Infants <12 months) 


Severe Dehydration 30 ml /kg over half an hour (Infants >12 months) 


Some Dehydration 


and then 
70 ml /kg over 5 hour (Infants <12 months) 
30 ml /kg over 2% hour (Infants >12 months) 


e ORS 75ml/kg over 4 hours 
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Child in shock 

Aetiology of shock 

Hypovolaemic Distributive Cardiogenic Obstructive Dissociative 
Haemmohagic Sepsis Arrhythmias Tension pneumothorax Severe anaemia 
Gastroenteritis Anaphylaxis Cardiomyopathy | Haemo-pneumothorax CO poisoning 
Intussusceptions | Vasodilatory Heart failure Flail chest Methhaemo- 
Volvulus drugs Valvular disease Cardiac tamponade globinaemia 
Peritonitis Spinal injury Pulmonary embolism 

Burns DSS/DHF 

Main Causes of Shock 
Hypovolaemic Dengue shock Septic shock Cardiogenic shock 
shock 
Pulse pressure 4 4 nN 4 
Diastolic pressure 
p N 1 ” 1 
Extremities 4 4 Vv N-4 
CRFT 
4 4 4 

Jugular venous 4 4 4 

pressure 

Respiratory : 2 : PeR 
crepitations 

S3, S4 gallop rhythm - - - +++ 
CXR Diminished Diminished Normal unless Large heart 

e as pneumonia Pulmonary 
cardiac size cardiac size 
present oedema 

Identified site of 

. . - - +++ - 
infection 
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Classification of 
Hypovolemic shock 


Moderate 
Whole blood Volume 
Loss 20% - 40% 


Loss < 20% 


heart) 


Mild (Compensated) 
Whole blood Volume 


Peripheral vasoconstriction 
to preserve blood flow to 
critical organs (brain and 


Decreased perfusion of 


kidneys, intestine and 


organs such as the 


pancreas 


Severe (Uncompensated) 
Whole blood Volume 
Loss > 40% 


Decreased perfusion to 
brain and heart 


Compensated Uncompensated Preterminal 
Blood volume loss <25% 25-40% >40% 
Heart rate / Pulse rate i TT TITIL 
Systolic BP Normal L Unrecordable 
Diastolic BP May be elevated Falling, Very Low / 

Un-recordable 

Central pulses Normal Weak, Absent 
Cap. refill > 2 secs >2 secs > 5 secs 
Extremities - Cold, Cold, Cold 
Temperature 
Skin colour Cool / pink Cold / mottled Cold / grey 
Respiratory rate T TT Sighing 
Mental state Mild agitation Uncooperative Unresponsive 
Breathing Pattern Normal, N Acidotic 
Urine output Reduced Nil Nil 


greatly diminished. 


Irreversible shock (Pre-terminal) 
e Diagnosis is a retrospective one 
e Death of the patient is inevitable despite therapeutic intervention 
e Severe damage to vital organs such as heart and brain 

e Patho-physiologically the high energy phosphate reserves in cells (especially liver and heart) are 


Hence early recognition and effective treatment of shock are vital. 
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Recognition & Management of Septic Shock 


Recognition 

Think: could this child have SEPSIS or SEPTIC SHOCK? 

If in doubt, consult a senior clinician. 

If a child with suspected or proven infection AND has at least 2 of the following: 
Core temperature < 36°C or > 38.5°C 
Inappropriate tachycardia (Refer to local criteria / APLS Guidance) 
Altered mental state (including: sleepiness / irritability / lethargy / floppiness) 
Reduced peripheral perfusion / prolonged capillary refill / Flash sign 
BP — wide pulse pressure 


Age Heart rate Respiratory Rate Systolic BP 

<1 year >180; <100 | >60 or requiring respiratory < 70 mmHg 
support 
2-5 year >140; <90 >50 or requiring respiratory < 70+ age x 2 
support 


Management within the first hour of admission 
1. Give high flow oxygen: 


2. Obtain intravenous/ intra-osseous access & take blood tests: 
a. Blood cultures 
b. Blood glucose - treat low blood glucose 
c. Blood gas (+ FBC, lactate & CRP as able for baseline) 


3. Give IV or IO antibiotics: - Broad spectrum cover as per local policy 


4. Consider fluid resuscitation: 
a. Aim to restore normal circulating volume and physiological parameters 
b. Titrate 20 ml/kg Isotonic Fluid over 5 - 10 min and repeat if necessary 
c. Caution with fluid overload > Examine for crepitations& hepatomegaly 


5. Involve senior clinicians / specialists early: 
6. Consider inotropic support early: 


a. If normal physiological parameters are not restored after > 40 ml/kg fluids 
b. N adrenaline or dopamine may be given via peripheral IV or IO access 
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Definitions (adapted from the International Paediatric Sepsis Consensus Conference definitions): 


1. Infection - Proven infection by positive culture, microscopy, or PCR test caused by any pathogen OR - Clinical 
syndrome associated with a high probability of infection, as evidenced from clinical examination, imaging, or 
laboratory tests 


2. Sepsis - Infection + Systemic Inflammatory Response Syndrome (tachycardia, tachypnoea, core temperature 
>38.5°C or <36°C white cell count elevated or depressed for age. 


3. Severe sepsis — Sepsis plus one of the following: cardiovascular dysfunction OR acute respiratory distress 
syndrome OR - Two or more other organ dysfunctions (respiratory, renal, neurologic, hematologic, or hepatic) 


4. Septic shock - Severe Sepsis with cardiovascular dysfunction 
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TOF with Cyanotic spell 


Incessant cry 
Central Cyanosis 
Responsive to pain 
Abnormal tone & posture 
Pupils sluggish 
Tachypaneoa 
Tachycardia 
Cool Peripheries 


Oxygen through NPO2 
N Saline 2.5 to 5ml/kg (maximum 20mI/kg) 


NaHCO3 IV 1ml/kg diluted with 1ml/kg 5% dextrose 
> Infuse at the rate of Iml/kg/min 
Morphine IV 0.1mg/kg slow IV (watch for apneoa) 
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Recognition &Management of Cardiogenic Shock 


Recognitions of Cardiogenic Shock 


Respiratory distress / failure, Gallop rhythm, Enlarging liver or increased live span, 
Positive hepto-jugular sign 
Clinical signs worsens with N Saline fluid bolus 5 — 10ml/kg over 5-10 minute 


Resuscitation 
Airway & Breathing — 


High flow Oxygen therapy 
Non-invasive ventilation - 
IPPV 


Circulation 
Stops fluids 
Inotropes 
Intubation 
Maintain temperature 
Normal blood sugar 
Pain relief & sedation 
Correct electrolytes 


Contact PaediatricIntensivist 
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Anaphylactic algorithm 


Assess for Signs & symptoms of anaphylactic reactions 
Acute onset of illness 


Life threatening Airway, and/or Breathing and/or Circulation problems 
Skin changes 


Remove causative agent 
Be prepared 


Oragnisethe team 
Organise Adrenaline 
Monitored resuscitation area 


Airway & Breathing 
Airway - angio-oedema 
Horseness 


Stridor Establish airway 

Aphonia High flow oxygen 

Breathing — Nebulised salbutamol or 

bronchospasm Nebulised adrenaline 0.5ml/kg of 1:1000 to a maximum of 5ml 


Respiratory distress 
Critical wheeze, 
Silent chest 


as for croup 
IM Adrenaline 1:1000;0.01mI/kg IM 
May be repeated every 5 minutes 


Call for help 
Keep the patient flat 
Raise patient’s legs 
IM Adrenaline 1:1000;(May be repeated every 5 minutes) 
e 0.01imI/kg IM 
o <6 years—0.15ml 
o 6-12 years- 0.3ml 
o >12 years - 0.5ml 
e IV Crystalloid 20ml/kg -- Repeat as necessary 
e Watch for pulmonary oedema > NIPPV / IPPV 
e Consider Intubation — if >40ml/kg fluid is needed 


Circulation 
Compensated 
or 
Uncompensated shock 


Age Chlorpheniramine IM or slow IV Hydrocortisone IM or slow IV 
<6 months 250mcg/kg 25mg 
6 months-6 year 2.5mg 50mg 
6 years — 12 years 5mg 100mg 
>12 years 10mg 200mg 
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Dengue Haemorrhagic Fever / Dengue Shock Syndrome 


Ill looking child 

High temperature with severe 
muscle pain 

Facial flushing 

+ve TT 

Haemorrhaegic diathesis 
Enlarged liver 

+/- Evidence of plasma leakage phase) 


Paracitomol — No NSAIDs 

Fluid target — Maintenance 
Consider IV line 

Baseline PCV (FBC), LFT 

Monitor PCV / Platelet count 
Identify the onset of leak (Critical 


Rapid drop of temp 
Abdominal pain 
Evidence of Rise of WBC 
leaking Clinical evidence of pleural effusion & ascites 
Ù HCT 
Platelets (Consider the rate of dropping platelet count) 


Rising PCV up to 10% or 20% (monitor PCV every 6 — 8 hourly) 

USS to pick up early leaking 

One or two IV lines 

Fluid target - M+5% / 48hrs (both IV & Oral) 

Weight >50kg > 100ml per hour 

Adjust the rate of fluid to match the leak 

LFTs & Clotting profile 

Close monitoring of vital signs 

Catherterize the patient and monitor urine output (maintain >0.5ml/kg/hr) 


Signs of compensated or uncompensated shock 
Postural hypotension 

Narrow pulse pressure 

Dengue Shock Urine outout < 0.5ml/ke/hr 


Syndrome 
Decide on amount and rate of fluid bolus to maintain organ perfusion (Renal) 


Decide on either increase or decrease of rate of fluid 

Check for acidosis, hypoglycaemia, low inosiedCa+ / Na+, evidence of bleeding 
Daily transaminase and clotting profile 

Indications for 10% dextran — 40 

Indication for blood transfusion 

Indication for furosemide 
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20mI/kg rapid bolus (Free flow of fluids) Uncompensated shock 
10ml/kg 0.9% N.Saline over one hour Compensated shock 


Urine output dropping <0.5ml/kg/hr 
Early morning drop is physiological 
Increase the drip rate Pulse pressure <20mmHg 
Tachycardia with thready pulse 
Rising HCT values 


10% Dextran-40 without frusemide 
over 1 hour (document pre & post PCV 
values 


Unstable patients after couple of fluid boluses 
Rapid leakers 


Blood transfusion Drop of PCV >10% after dextran transfusion 
10ml/kg whole blood HCT not high, as expected for the degree of the shock 
5ml/kg pack cells HCT not dropping after adequate crystalloid and colloid 
1ml/kg pack cell transfusion will transfusions 
increase the Hb by 5 units Severe metabolic acidosis with end organ dysfunction after 
adequate fluid replacement 
Liver dysfunction leading to liver failure 


10% Dextran-40 with frusemide Definite signs of fluid overload 
Compensated shock with fluid overload and low urine output 


e 10% Calcium Gluconate 0.5-1ml/kg (maximum dose 10ml) diluted 1:1 IV 
over 5-10 minutes give slowly (effect lasts over 30-60 minutes) x 6 hourly 
e No indication for Ca in asymptomatic and uncomplicated DHF cases grade 1, 


Discuss with your consultant with each and every decision 


Signs of fluid overload 

Increasing respiratory rate A maximum of 3 dextran infusions per 24 hours 

Signs of heart failure Early blood transfusion is always life saving 

Large effusion and developing Frusemide can be given through oral, IV bolus or IV infusion 
ascites and or +/- poor circulation 


Indications for 
Calcium therapy 


Contact Early renal dysfunction / failure 
Liver cell failure 

Early Respiratory failure 
Abnormal clotting profile 


PaediatricIntensivist 
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Glasgow Coma Scale 
>4year < 4 year Score 
Eye Spontaneously Spontaneously 4 
Opening To Speech To Speech 3 
To Pain To Pain 2 
None None 1 
Best Orientated Coos, babbles 5 
Verbal Confused Spontaneously Irritable Cry 4 
Response | Inappropriate words Cries only to pain 3 
Incomprehensible sounds Moans to pain 2 
None None 1 
Best Obeys commands Spontaneous movements 6 
Motor Localizes (pain) Withdraws from touch 5 
Response | Withdraws from (pain) Withdraws from pain 4 
Abnormal flexion (pain) Abnormal flexion 3 
Abnormal Abnormal Extension 2 
Extension(pain) 
None None 1 
Highlights Differences as Compared to Adult GCS 
Motor Response > 1 year same as adult 
< 1 year there is no “obeys commands” ; thus score 1-5 
Eye Response >1 year same as adult 
<1 year 3 becomes to shout, instead of command 
Verbal Response >5 years 2-5 years <2 years 
Oriented Appropriate words Appropriate smile/cry 
Confused Inappropriate words Crying 
Inappropriate Irritable cry Irritable cry 
Incomprehensible Grunts Grunts 
Nil Nil Nil 


Adopted from Oh TE9eqd), intensive care manual, 1990, page 658 
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Febrile Convulsions 


e A convulsion in infancy or childhood usually occurring between 3 months and 5 years associated with 
fever but without evidence of intra cranial or defined cause. 

e Affects around 4% of children 

e Long term damage from fits are rare 

e Need for prophylactic anticonvulsants is uncommon 

e Risk of later epilepsy is the same as in the general population 

e < 1year has greater risk of severe FC & repeated convulsions within 24-48hrs and FC with subsequent 
febrile episodes. 


Simple Febrile Convulsions Complex Febrile Convulsions 
Last longer than 15 minutes 


Have focal features 
Recur within 24 hours 


Management 
e Terminate fit if necessary (se status epilepticus) (Don’t Ever Forget RBS) 
e Find and treat cause of fever (Exclude bacterial meningitis) 
e Treat with paracetamol and physical measures 
e Admit 
o First fit 
o Prolonged or focal fit or slow recovery 
o Young child < 2years of age 
o Two or more fits within 24 hours 
e Prophylactic anticonvulsants 
Oral diazepam 0.5mg/kg/day in divided doses with fever or intra nasal midazolam 0.25mg/kg/ or rectal 
diazepam (0.5mg/kg/dose) with the onset of convulsion may be prescribed. 


First afebrile seizure 
e Look carefully for precipitating cause(s) 
e Full examination including — blood pressure, head circumference, urinalysis, blood glucose and electrolytes 
including calcium and magnesium. 
e = Avoid 
o Falls from unprotected heights 
o Unsupervised swimming in pools and sea bathing 
o Bike riding on busy roads 
Consider Paediatric Neurologist’s opinion 
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Status Epilepticus Algorithm 


Airway 


High flow oxygen 
Don’t ever forget hypoglycaemia 


Vascular access 
IV/IO 


Midazolam IV /IO 0.15mg/kg Midazolam IM, buccal or Intranasal 
IM 0.2mg/kg If not available — Diazepam PR 


Yes 


Diazepam IV /10 0.25 mg/kg 
Lorazepam IV / 10 —0.1mg/kg 


Midazolam IM, Buccal or Intranasal 
If not available — Diazepam PR 


Paraldehyde PR 


Phenytoin 20mg/kg (max 1g) IV/IO diluted 
in N.Saline(maximum con 10mg in iml) over 20 min 
or 

Phenobarbitone20mg/kg (Max 1g) IV / 1O 


Midazolam infusion — (30-200 microgrm / kg / hr) 


Midazolam or 
Diazepam or 


Lorazepam 
(Repeat doses as above) 


Diazepam infusion 100-400microgrm / kg / hr 
( useintraosseous if no IV access) 


Contact PICU 
Rapid Sequence Intubation/Induction 


With Thiopentone or Propofol 
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Medications used in management of status epilepticus 


STEP 1 and 2 
Drug Route Dose Maximum dose Repeat 
Midazolam Buccal 0.5 mg/Kg | 10mg Every 10 min x twice 
Nasal ,IM 0.2 mg/Kg | 5mg per nostril Every 10 min x twice 
IM 0.2 mg/Kg Every 10 min x twice 
IV 0.1 mg/Kg Every 5 min x twice 
Lorazepam IV,buccal, PR 0.1 mg/kg 4mg Every 5 min x twice 
Diazepam Rectal 0.5 mg/Kg | 20mg Every 10 minutes X twice 
IV mg/Kg <5 yrs5mg,>5 yrs 10 mg Every 5 minutes X twice 
STEP 3 Route | Dose and Rate Maximum Risks 
Drugs dose 
Phenytoin IV/IO | 20 mg/Kg 1000 mg Watch for arrhythmias and hypotension 
Over 20 min Avoid dextrose containing fluids 
(1 mg/kg/min) If already on phenytoin use phenobarbitone 
or lower dose phenytoin : 5 mg/kg 
Phenobarbitone | IV/lIO | 20mg/Kg 1000 mg Watch for Respiratory depression 
Over 5 minutes hypotension and sedation 
Paraldehyde PR 400mg(0.4ml)/Kg 10 g,10 ml | Mucosal irritation 


STEP 4 
Thiopentone 


4 mg/kg bolus followed by 2-4 mg/kg/h. Increases of 1 mg/kg/h can be used every 30 min 
as needed, with a 2 mg/kg bolus with each increase.Maximum of 6 mg/kg/h. 

If midazolam and phenobarbital are currently being used, they should be discontinued, 
whereas phenytoin should be maintained 


Propofol Propofol 1-2 mg/kg boluses up to 10 mg Then 2-10 mg/kg/hour, titrated to effect 

Midazolam loading dose of 0.15 mg/kg (maximum 8 mg) followed by an infusion rate of 2 ug/kg/min. 
Can be titrated up by increasing by 2 ug/kg/min every 5 min until seizure control is achieved 
. Maximum 24 ug/kg/min 

Diazepam IV infusion 100-400 mcg/Kg/h 


Watch for Respiratory depression hypotension and sedation in all steps 
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Status Epilepticus - Prolonged Tonic / Clonic Seizure 
Any such seizure of more than 5 minutes duration is considered unusually prolonged and along 
with frequently recurring seizures warrants drug therapy. 
Old definition of “status” are impractical guide to therapy, though within 30 minutes the risk of 
brain damage is considered low. 


Emergency Management Aims 
Secure Airway, Ventilation, Oxygenation, Circulation 
Optimal drug therapy 
Identify and treat precipitant(s) — 
Hypoglycaemia, 
Electrolyte abnormality, 
Hypertension, 
Low anti-epileptic drug levels, 
Febrile, 
CNS disease, etc. 
Treat complications — 
o Acidosis, 
o Hypertension, 
o Cerebral oedema, 
o Avoid excess IV fluids 
Avoid seizure recurrence. Always do urgent blood glucose and take plasma drug level(s) if on AED(s) 
Prevent systemic complications 
Further evaluate and treat the causes (infection, bleeding). 
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Airway & Breathing Consider high flow oxygen 
Circulation 
e Blood sugar, FBC, Blood culture, CRP, Urea, SE, Bacterial antigens 
e |V maintenance fluid — N.Saline(To achieve Target blood pressure) 
Disability > GGCS, Posture, Pupils 


= . . e |V maintenance fluid (To achieve Target blood pressure — Fluids + 
Clinical Diagnosis 


i Inotropes) 
Bulging fontanalle EAN 
OM e Look for causes for contraindications for lumbar puncture 
Brunski sign Pe 
Investigations 


Neck stiffnes 


ee e Perform lumbar puncture if no contra indications 
Kernick’s sign 


o Collect at least 30 drops of CSF 
o Arrange urgent transport to microbiology and request urgent 


microscopy ( gram stain and also antigen testing when available) 
o Protein and Glucose 
Specific Treatment 

e |Vdexamethazone 0.15 mg/kg 

e Followed by IV ceftriaxone100 mg/kg (max. 4 g) or IM if no IV access (1 g 
per site)[Alternative :cefotaxime 50 mg/kg: max 2g ] 

e Add Vancomycin 15 mg/kg (max 500 mg) in those with : Trauma, 
surgery, cranial shunts, immune deficiency, critical illness, suspected 
antibiotic resistance 


Signs of raised ICP Hemiplegia/ Focal seizures/ focal neurological 
Circulatory or respiratory insufficiency | signs 


Contra-indications 


for LP Coagulopthy Rash suggestive of meningococcal septicemia 


Defer Lumbar Puncture 
A 


Local skin sepsis During or immediately after seizure 


e Start steroids and antibiotics 


Hypoglycemia Anemia 


Hyperthermia Coagulopathy 


Seizures Abnormal electrolytes : Ca, Mg, K, 
Acidosis 


AIM to start antibiotics within 30 minute of suspecting meningitis 
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CSF Examination 


Normal 


Bacterial 


Viral 


TB/Fungi 


Pressure mmH,O 


70 — 200 


TTTT 


N / slightly T 


TN, TATT in TB 


WBC count/mm? 


<5 
Neonates <30 


>200 
Up to 20,000 


<1000 


<1000 


Predominant cell 
type 


Lymphocytes 
0 PMNs 


Polymorphs 
(10% lymphocytes) 


Lymphocytes 
(50% polys initially 
) 


Lymphocytes 


Glucose 


0.6 x serum 
0.8 in neonates 


L70%< 
0.3 x serum 


Normal or T 


T 


Protein 


15 — 45mg/dl 
Infants — 90 


4>50 


Normal or T 


T 


Organisms 


0 


+ve gram in 80% 
(60% pretreated) 
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+ve ZN in 80% TB 
Crypto Ag in 90% 
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Decreased Level of consciousness (Non-traumatic coma) 


e Acute headache 
e Febrile encephalopathy 


Presentation e Confusion / reduced or deteriorating level of consciousness 
e Seizure(s) 


e Focal deficit 
e In early infancy — poor feeding, lethargy, vomiting, hypotonia 


a. Ensure patent airway 
b. Give 100% oxygen via re-breathing bag 
c. Consider intubation 
i. GCS <8 or AVPU <P 
ii. Loss of airway reflexes 
iii. Ventilator insufficiency (hypercarbia PaCO2 >6; Hypoxia PaO2 <13 in high flow 
oxygen) 
iv. Obtunded / agitated 
v. Consider intubation when CT scan cannot be performed safely otherwise 
vi. Status epilepticus unresponsive to APLS algorithm 
d. Management of the child requiring intubation 
i. Rapid sequence induction with thiopentone and suxamethonium 
ii. Sedate with morphine and midazolam infusions 
iii. Insert OGT and place on free drainage 


Airway & 
Breathing 


e Give 20l/kg fluid bolus if signs of shock and re-assess 

e Consider achieving target Mean arterial pressure (Normal saline maintenance and 
consider adding inotropes 

e Catheterize the patient and check urine output. 


Maintain 
cerebral 

perfusion 
pressure 


Assess the e Coma score — GCS e Opthalmoplegia 
neurological e Posture & tone e Reflexes 
functions e Pupils size and reactivity e Evidence of fitting. 


e Fundal changes — haemorrhage / Papilloedema 


e Pupillary dilatation or asymmetry | ° Abnormal breathing pattern 
e Abnormal posture e Bradycardia & Hypertension 


e Rapid decrease in conscious state 

e Dilated poorly reactive pupil(s) 

e Extensor posturing 

e Eye deviation (especially downward) and no doll’s eye movements 
e Abnormal respiration especially depression 

e Bradycardia + raised BP 


Critically raised ICP (“coning”) 


Any combination of these signs 
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Investigations 


FBC, CRP, Blood sugar, Blood culture, SE, Ca+, Mg, Blood urea, Serum creatinine 
Consider Lumbar puncture for bacterial and viral studies as well 

Non-contrast CT scan (with contrast latter) 

EEG 

MRI 


Management of S 


raised intra cranial 
pressure 


Critically raised ICP (“coning”) 


Consider mannitol 0.5g/kg IV 
3-5ml of 3% Normal saline (aim Na 145mmol/l) 


Mild hyperventilation (usually after intubation). Effect on ICP is immediate. Do this 
first if there is any doubt about respiration 

IV Mannitol 0.25 — 0.5g /kg (2-4ml/kg of 12.5% solution ) as rapid infusion. Effect in 
10-15 minutes and for 3 —5 hours. 

Subdural, shunt or ventricular taps or emergency craniotomy rarely required — 
consult a neurosurgeon. 


Critically raised ICP (“coning”) — signs imply brain distortion or shift with or without reduced cerebral 
blood flow especially to brainstem. Can be mistaken for seizure (coma before posturing and bradycardia 


suggest coning) 


Assess for š 
treatable é 
causes P 


Bacterial Meningitis — Cefotaxime 50mg/kg/dose x tds 
Meningoencephalitis (Herpes ) — Acyclovir 
Meningoencephalitis (Mycoplasma) — Clariythromycine 
Krait bite — signs of envenomation 

Poisoning — serum and urine for toxicology screen 
Cerebral malaria — IV quinine 


Consider ë 
other 

contributory ` 
causes Š 


asphyxiation]) 

Infectious / Inflammatory CNS disease — refer above 

Severe seizure(s) 

Hypoxia / Hypotension — asphyxia, drowning etc. 

Metabolic — hypoglycaemia, electrolyte abnormality, genetic disease (especially 
infancy) 

Neurotoxic i.e drug, venom, toxin (Refer above) 

Systemic diseases 

Vascular i.e Hypertension, ICH, CVA, migraine 


Trauma (including neglectful or inflicted injury in infancy [shaking, direct trauma, 
Acute hydrocephalus i.e shunt blockage 


Treat urgently Seizures, Critical ICP coning, Hypoglycaemia 
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Traumatic Brain Injury (TBI) 
Assessment 
Initial Management 
Indication for intubation 
Management of post intubation 


ee Ne 
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Cardiac Enzyme Time Sequence 


Earliest rise (hours) Peak (hours) Normalise (days) 
CK 6-8 24 — 30 hours 3-4 
CKMB 3-4 18 — 24 hours 2 
LDH 12-24 48 — 96 hours 7-10 
Troponin T 4 10 — 14 days 


15 lead ECG lead placement 


Standard leads 

V1 - 4" ICS just right of the sternum 
V2 — 4" ICS just left of the sternum 

V3 — midway between V2 and V4 

V4 —5" ICS, midclavicular line 

V5 — level of V4 at anterior axillary line 
V6 — level of V5 at mid axillary line 


Posterior leads 


V7 -the inferior border of the scapula on the patient’s left posterior thorax 
V8 — halfway between the left paraspinal muscles posteriorly and V7P 


With a paper speed of25 mm/sec 
1 small square = 0.04 sec 
5 small squares = 0.20 sec 


P wave = 0.08 sec / 2mm high 
PR interval = 0.12 — 0.20 sec 

QRS = 0.08 — 0.12 sec 

QT interval = < 50% RR interval 


QTc = QTm + (VRR); Normal 0.42 +0.03 sec 
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Aetiology of Acute Hyperkalaemia 
e Inadequate excretion of K* by the kidneys e.g, Renal failure 
e Excessive potassium administration 
e Shift of K* from the cellular to the vascular space associated with metabolic acidosis 
e kK’ release from injured cells e.g burns, severe dehydration, shock, sepsis, transfusion reaction 
Hyperkalaemia = serum potassium >5.5 mEq/L 
Effects — Cardiac arrhythmias and Cardiac arrest 
Factitious? — Repeat serum K* levels 


e Traumatic venipuncture Blood sample from vein or IV in which K is infusing 
Leukocvtosis or thrombocvtosis Lab error 


Tall T waves 


ECG diagnosis Widening of QRS complexes 
Decreased P wave amplitude 


Increased PR interval 


Stop all exogenous potassium (infusions) 

Avoid the diet and drugs causing high K levels 
Monitor vital signs and continuous ECG monitoring 
Reduce serum K’ levels 

Check pH 


Principles in the 
management 


10% Calcium Gluconate 0.6 — 1ml/kg diluted 1:1 IV over 5-10 minutes 
give slowly (effect lasts over 30-60 minutes, a repeat dose may be 
Calcium Chloride 0.2-0.25ml/kg (10-20mg/kg) central IV of 10% solution. 
Give slowly. Infusion should be stopped if the fall in heart rate is 
>20/min. 


Give under cardiac monitor 


Move K+ into the cellular Insulin and glucose Insulin 0.1 unit/kg in 2ml/kg 25% dextrose(glucose 
space 0.5g/kg) IV infusion over 15-20 minutes followed by 10% Glucose 
5ml/kg/hr with insulin 0.05 / 0.1 units/kg/hr IV 
Correct acidosis — if the pH<7.35 - Sodium bicarbonate Immol/kg IV Aim 


is to have pH >7.35, [sodium bicarbonate (1-2ml/kg 8.4% NaHCO3 
diluted 1:1 over 20 minutes)].Aim is to have pH >7.35. 

Nebulised Salbutamol 0.15mg/kg 4 hourly 

IV bolus dose of salbutamol 4mcg/kg 
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Frusemide— (1-5) mg/kg intravenous bolus 
Remove excess K* from Calcium resonium— 1g/kg PO or PR as retention enema 
the body Peritoneal dialysis 
Renal replacement therapy (CVVH, PD or HD) 
Definitive and most effective measure to reduce serum potassium levels. 


Has been shown to be effective in arrest situations 


Aim should be to maintain the serum potassium level in between 3.5 to 5.5 mEq/L. 
Daily supplementation of potassium should be 5 — 6 mEq/L/kg day. 
Hypokaelaemia should be best replaced enterally in non-emergent situations. 


If the serum potassium is less than 4.0 mmol/l on a serum electrolyte sample 
Symptomatic hyokalaemia particularly with ECG changes 

Higher doses up to 1 mEq/kg/hr are required if hypokaelaemia is associated 
with the life threatening conditions like cardiac arrhythmias, respiratory arrest, 
DKA and quadriparesis. 


Patient <20kg 

e 10mmols Potassium Chloride (5ml KCI solution), dilute with Smls Normal Saline. Total volume of solution 
=10 mls 

Patient >20kg 

e 40 mmols Potassium Chloride (20ml KCI solution), dilute with 20mls Normal Saline. Total volume of 
solution =40 mls. Dose of KCI (2mEq/m| ) 

Special Points 
Monitor the patient with continuous ECG monitoring 
Discard the solution after 24 hours 
Potassium infusion should always be given by a syringe pump and maximum up to 40 mEq/L KCI can be 
given through the peripheral vein and more than this level will require central line access. Up to 60 mEq/L 
can be given by central line. 
Run the infusion at 0.3mmol/kg/hour (maximum of 1 mEq/kg/hr) for 3 hours only. The rate of the infusion 
should not exceed 20 mmol/hr unless malignant arrhythmia are present. 
Recheck serum potassium level after 3 hours (If potassium >4.0 — stop infusion, If potassium >5.5 — inform 
doctor) 
The maximum infusion rate is 0.5mmol/kg/hour; faster infusion can cause cardiac arrhythmias. 
Replacement should not exceed 0.5 mEq/kg/hr in most cases because of following. 

o Risk of hyperkalemia particularly with acidosis or renal disease. 
o KClis irritant and can cause phlebitis. Use a large, well-functioning IV, such as a central line or 
well flowing ante cubital vein. 

Dextrose solutions can initially exacerbate hypokalaemia due to insulin mediated intracellular shift of the 
potassium 
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Chronic hyperkaelaemia 


Hypokalaemia without potassium deficit 
Metabolic alkalosis 
Leukaemia (high white cell count — this is a spurious hypokalamia, It occurs 
when blood sample is left in room temperature, when plasma potassium is 
shifted to the white cells). 
B agonists drugs 

Hypokalaemia without potassium deficit 


o GIT loss (vomiting, diarrhea) 

o Renal loss (diuretics, RTA, osmotic diuresis such as DKA) 
o  Hyperaldosteronism 

o Drugs 


Urine microscopy ECG changes in Moderate ECG changes in Sever 4 K* 
ECG T wave flattening Prolongation of PR interval 
RBS Presence of U wave Decrease voltage 

ABG and anion gap ST segment depression QRS complex widening 


Investigations Renal profile QTc interval SA block 
Liver profile prolonation>0.42sec Ventricular arrhythmias 
Pointers to specific conditions 


Diarrhoea h/o diarrhea + Dehydration + metabolic acidosis, 

Diuretic therapy Metabolic alkalosis + diuretic therapy 

renal Tubular h/o FTT, Rickets +Metabolic acidosis + positive net charges 
Acidosis(RTA) bicarbonate administration 0.5 — 1 mmol/kg/day orally. 


Bartter syndrome Metabolic alkalosis + low serum Mg + normal BP + high fractional excretion of 
Mg.Treatment is indomethacin and potassium supplementation. 


Hyperaldosteronism Metabolic alkalosis + high BP 

Malnutrition Features of PEM + metabolic alkalosis + low serum Mg + low fractional excretion 
of Mg + Normal BP. 

Cystic fibrosis FTT + malabsorption + recurrent chest infection + alkalosis + positive sweat 
chloride test 


Mg deficiency add magnesium sulfate 0.2ml/kg of 50% injection IM 12 hourly for 2-3 days 
followed by oral Mg SO4. 


Chronic hyperkaelaemia 

Binding resin — Kayaxelate 1g/kg , 6hourly orally or through NG tube. Retention enema (20% sorbitol) can 
also be given. 

CAH — Hydrocortisone (25mg/m3) and fludrocortisone (hypoaldosteronism) 0.1-0.2 mg/m2 
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Hyponatraemia (serum sodium <130 mmol/L) 


Pseudohypo-Na 
Osmolality — Normal 
Hyperlipidaemia (NS) 
Hyperviscosity 
Hyperproteinaemia 


Hypotonic Hypo-Na 
Osmolality — Low 
Do URINARY Na - for | 


Pseudohypo-Na 
Osmolality — High 
Hyperglycaemia 


| URINARY Na - >20 mmol/l | 


Euvolaemic Hypovolaemia 
(Chronic water load) Diuretics 

SIADH Addisons 

Drugs Salt loosing nephritis 


Carbamazepine 
Endocrine 
Chronic renal failure 


URINARY Na - < 20 mmol/l 


Oedema 
End stage Cardiac failure 


Euvolaemic 
Acute water overload 
M Water intake (Polydipsia) 


Vomiting 
Renal failure ; 
: Diarrhea 
Endocrine 
Treatment — 


Fluid restriction (50% daily 
requirement) 


Hypovolaemia 
Extrarenal losses 


Third space losses etc 


Nephrotic syndrome 

Cirrhosis 

Protein loosing enteropathy 

Treatment 

e Fluid restriction (50% of daily 
requirement) 

e Sodium restriction (no additives) 

e Diuretic (Frusemide) 


Syndrome of Inappropriate ADH (SIADH) 
Secretion 


Serum sodium <130 mEq/L 

Serum sodium <280 mOsm/kg 

Urine osmolality >100 mOsm/kg (usually 300 
mOsm/kg) 

The urine osmolality is inappropriately 
elevated (relative to low serum osmolality) 
reflecting the inability to dilute the urine 
maximally. 

Urine Na >20 to 40 mEq/l 


Asymptomatic mild hyponatraemia (130- 
125mEq/L) — 2/3 maintenance 

Symptomatic patients with seizures or coma 
increase the Sodium level to 120-125mEq/I with 
3% NaCl3 solution 

Fluid administration of 1/3 maintenance 
(400ml/m3/day) replaces only the insensible 
fluid loss. 

Hyponatraemia should be corrected slowly over 
48-72hrs. 
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Management of Hyponatraemia 


Dilutionalhyponatramiea (no oedema) i.e 

total body water excess 

> Increase intake — IV, Polydipsia 

> Inappropriate ADH — Meningitis, CNS 
Trauma, Pneumonia 

Osmotic — glucose , mannitol 


Treatment — Fluid restriction (50% daily 
requirement) 


Dilutionalhyponatramiea (withoedema 
i.e total body water and sodium excess 
End stage Cardiac failure 
Renal failure 
Heptic failure 
Protein losing enteropathy 
Nephrotic syndrome 


Treatment 
Fluid restriction (50% of daily 
requirement) 
Sodium restriction (no additives) 
Diuretic (Frusemide) 


Treatment 
Replace sodium and water deficit. 
Correct to 125 mmol/L if symptomatic 
Initial treatment should correct hypovolaemic shock with 
normal saline using aliquots of 20ml/kg 
In symptomatichyponatraemicpatients, hypertonicsaline (3% 
NaCl) shouldonly be givenuntilfits are 
controlledorconsciousnessregainedorserumsodiumconcentrati 
on 2 120 mmol/l. 
Serum sodium level should not be increased by >12mEq/24hrs 
or >18mq/48hrs . 
Monitoring vital sings, intake output, should be checked during 
correction 
Serum sodium and serum glucose levels during correction 


Hyponatraemia associatedwwi 

sodium and water loss i.e.tots 

body water and sodium deficit 
Renal disease with salt wasting 
or renal tubular acidosis 
Adrenocortical failure (salt 
wasting congenital adrenal 
hyperplasis (CAH) or 
mineralcorticoid deficiency 


Post surgery, trauma, or burns 
GIT lossess (diarrhea, vomiting, 
or third space ) 

Diuretics 


should be measured hourly. 

3% sodium chloride should be given for correction in the 
largest IV line available or through central line. 

Formula for correction is = ( 125- serum Na level (mEq/l) x 
1.2ml/kg x body weight in kg 


Ifhyponatraemia has beendocumentedtohavedevelopedover a period of < 24 h increase plasma sodiumby 
no more than 1-2 mmol/I/h. Ifchronic, increasesodiumby no more than 0.5 mmol/I/h. In either case, do 
notraisesodiumby more than 12 mmol/l overfirst 24 h. Excessively rapidrises in sodiumconcentrationmay be 


associatedwithosmoticpontinemyelinolysis. 
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Hypernatraemia (serum sodium > 150mmol/L) 


Access ECF Volume 


Normal / Over hydration 
Treat the cause 


Decreased Hydration 
e Gastroenteritis 


e Feeding of concentrated 


Excessive Sodium 
containing IV fluids 
Sodium bicarbonate 
infusion 

Improper fluids for dialysis 
Renal failure 
Inappropriate dilution of 
formula 


formula 

Diabetes mellitus 

Diabetes Insipidus 

Child abuse (Lack of feeding) 


Serum Sodium >200mmo/L 
Serum Osmolality 


Calculate water deficit 


Contact Paediatriclntensivist for 
Opnion 


Shock patients — 0.9% N.Saline 20ml/kg 

IV maintenance fluid 

Free water orally 

Aim total correction over 48 — 72 hours 

Slow correction of serum Sodium @<2mmol/hour 
If seizures — check serum Na 

Treat the cause 
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Diabetic Ketoacidosis 

Clinical History 

Polyuria 

Polydipsia 

Weight loss 

Abdominal pain 

Weakness 

Vomiting 

Confusion 


Clinical Signs 

=" Assess dehydration 

= Deep sighing respiration (kussmaul) 
= Smell of ketones 

= Lethargy, drowsiness 


Biochemistry 
Elevated blood glucose(>11mmol/l) 
Acidaemia (pH<7.3) 
Ketones in urine or blood 
Take blood also for electrolytes, urea 
Perform other investigations if indicated 


Dehydration <5% - Clinically well, Tolerating fluid orally 
Dehydration >5%, Clinically acidotic, Vomiting 
Shock - Reduced peripheral pulse volume, Reduced conscious level, Coma 


Confirm Diagnosis, Diabetic Ketoacidosis > Inform your consultant 


Resuscitation 

= Airway + N/G tube 

= Breathing (100%FiO2) 

= Circulation (10ml/kg of 0.9% Saline repeated until circulation restored, max 3 doses) 


Intravenous therapy 
Calculate fluid requirement 
Correct over 48hours 
0.9% saline for at least 12 hours 
Add KCL 20 mmol every 500ml 
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DKA Management in the First hour 
Isotonic saline 10 mL/kg (maximum 1 — 2 aliquot) until stability is restored, 
Always 0.9% NS- No Hypotonic fluids 
No colloids 
No Bicarbonate 
Replace the fluid deficit slowly over 48 
Replace the fluid deficit slowly over 72 hours in cerebral oedema patients 
Catheterize the bladder and monitor urine output and consider adding potassium 
supplements 
Do not ventilate 
Perform a septic screen and identify the focus 


Hourly rate= 48hr maintenance + deficit- resuscitation fluid given 
48 


DKA Management from Second hour 
No Insulin boluses: : Only infusions 
Stopping of insulin infusion - until normal AG 
No Rapid correction of hyperglycemia 
Desired rate of fall of blood glucose < 5 mmol/L/hr 
Hyperglycemia should be reduced gradually by 50 to 100 mg/hr 
Once the blood glucose has fallen to 14 mmol/I (252mg/dl) add glucose to the fluid. 
Maximum reduction in osmolality should be 3 mOsm/kg water/hr. 


Observations 
Hourly blood glucose 
Neurological status at least hourly 
Hurly fluid input : output 
Electrolytes 2 hourly after start of IV therapy, then 4 hourly 
1-2 hourly blood ketone levels 


Blood glucose <14 mmol/l — Intravenous therapy 
e Add 5% glucose to N saline 
e Change to 0.9% saline+glucose 5% after 12hours 
e Continue monitoring as above 
e Consider reducing insulin 0.05/kg/hour but only when pH>7.3 


Resolution of DKA 
e Clinically well, drinking well, tolerating food 
e Blood ketones <1.0 mmol/l or pH normal 
e Urine ketones may still be positive 
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Diabetic Ketoacidosis 


No Improvement 
e Blood ketones rising 
e Looks unwell 
e Starts vomiting 


Re-evaluate 
e Fluid balance+lV therapy 
e If continued acidosis, may require further resuscitation fluid 
e Check insulin dose & correct 
e Consider sepsis 


Deterioration: warning signs 
Headache, irratibility, slowing heart rate, reduced conscious level, specific signs of raised ICP 


Exclude 
e Hypoglycaemia 
e ls it Cerebral oedema 


Signs of cerebral oedema will appear in the following circumstances. 


Too rapid reduction of RBS with insulin boluses - ensure slow reduction of glucose 
<5mmol/hour and sodium rises and consider 0.05U/kg/h insulin 

Too fast correction of fluid deficit with repeated boluses 

NaHCO3 infusion 

Mechanical ventilation 


Management 
e Give 5ml/kg 3% saline or mannitol 0.5-1.0g/kg 
Call senior staff 
Restrict IV fluids by % 
Move to ITU 
CT scan when stabilized 
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SEDATION FOR CRITICALLY ILL CHILDREN 
Aims of sedation 


e Reduced anxiety and distress 

e Facilitation of mechanical ventilation and avoidance of inadvertent self-extubation 
e Reduced metabolic rate and oxygen demand 

e Enhanced analgesia 

e Less disrupted sleep 

e Reduced patient recall 

e To allow tolerance of diagnostic and therapeutic procedures 


Usual intravenous sedative/analgesic combination in children is midazolam and morphine 


MIDAZOLAM e Intravenous infusion; 2-8 micrograms/kg/min 

e Intravenous bolus; 100-200 micrograms/kg/min (Adult dose 5mg) 
e Repeat bolus doses as necessary 

e For patients >50kg give 5-15mg/hr (not per kg) as infusion 

e Donot use routinely in infants below 6 months 

e Consider reduced dose in renal and hepatic impairment 
Morphine e Intravenous infusion; 10-60micrograms/kg/hr 

e Intravenous bolus; 100-200 micrograms/kg/dose (Adult dose 5-10mg) 
e Start neonates at 5—20micrograms/kg/hr as infusion 

e For patients >50 kg give 0.8-3mg/hr (not per kg) as infusion 

e Consider reduced dose in renal and hepatic impairment 

e Use with caution in asthmatic patients 


COMPLICATIONS OF SEDATION 
e Tolerance 
e Withdrawal phenomenon 
e Inadvertent hypotension 
e Increased protein breakdown 
e Immunosuppression 
e Renal dysfunction 
e Hepatotoxicity 
e = Increased financial cost 
e Prolonged duration of mechanical ventilation and intensive care admission 


Where possible use ENTERAL SEDATION; chloral hydrate with or without a sedative antihistamine such as 
alimemazine 


Page 81 of 132 


STRANDRAD TREATMENT PROTOCOLS PAEDIATRICS 


CHLORAL HYDRATE |e NG; 25-50mg/kg/dose 4-6 hrly 

e Maximum 2g per dose 

e Can cause gastric irritation 

e Avoid in severe renal and hepatic failure 
CLONIDINE e Intravenous infusion; 0.1-2 micrograms/kg/hr 
e NG; 1-5 micrograms/kg/dose 6 hrly 

e Start infusions at Imicrogram/kg/hr 

e Intravenous bolus; 50-100 

e micrograms/kg/dose (max 4mg) 

e NG; 20-60micrograms/kg/dose 8-24 hrly (max 1-3mg) 
e 

e 


LORAZEPAM 


Reduce doses in severe renal and hepatic impairment 

IV preparation may be given via a nasogastric tube 

METHADONE Divide total daily dose of morphine by 5 for conversion to methadone dose and 
administer in two divided doses enterally 


KETAMINE Intravenous infusion; 5-20 

micrograms/kg/min 

Intravenous bolus; 1-2mg/kg/dose 

May be useful in status asthmaticus 

Use with caution in systemic hypertension 

Avoid in raised intracranial pressure 

Concentrations exceeding 10mg/ml should be infused centrally 
Intravenous infusion; 

5-10 micrograms/kg/hr 

Intravenous bolus; 1-2 micrograms/kg/dose 

May be more effective than morphine 

Less histamine response and so potential benefit in status asthmaticus 
Reduce dose in hepatic impairment 

Beware hypotension and bradycardia 

Transdermal patches may be of use in treating withdrawal effects 
PROPOFOL PROPOFOL SHOULD NOT BEUSED FOR LONG-TERM SEDATION IN CHILDREN UNDER 
THE AGE OF 16 YEARS 

Intravenous bolus dose; 1-3mg/kg/dose 


FENTANYL 
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SEDATION SCORING 
Sedation scores should ideally be formally assessed and documented every hour. 
0 1 2 
VENTILATION No respiratory | Triggering respiration Fighting ventilator 
effort (apnoea) | Synchrony with ventilator Asynchrony with ventilator 
CARDIOVASCULAR | 10% <Baseline | 0-10% > Baseline 20% > Baseline 
FACIAL No Movement | Quietly alert with relaxed Anxious/Anguished expression 
EXPRESSION or asleep expression Frown 
Facial Grimace 
Silent cry 
BODY MOVEMENT | No Movement | Some body movement but | Jerky / startled movements 
or asleep posture/position relaxed Uncoordinated movements of limbs 
& comfortable Flexion / Extension of limbs 
Arching of back 
AGITATION No movement | Some agitation but can be Major agitation & cannot be comforted 
or asleep comforted Crying/silent cry 


e SCORE 0-3 = Child is over sedated. Action: Review Sedation 

e SCORE 4-6 = Child is adequately sedated. Action: None required 

e SCORE 7-10 = Child is under sedated. Action: Review Sedation and act appropriately 
e = If child is paralysed document as = P 


WITHDRAWAL EFFECTS 

Withdrawal effects may occur following the discontinuation of sedative agents, particularly 

the benzodiazepines. The incidence of midazolam withdrawal effects has been estimated to be between 
17% and 30% and may also be related to the total drug dose received. Withdrawal effects usually occur 
within a few hours of stopping the drug. 

Features of withdrawal 


CNS FEATURES SOMATIC FEATURES 
Agitation Vomiting 

Seizures Tachycardia 
Hallucinations Fever 

Psychosis Respiratory distress 


When intravenous sedative agents have been used for longer than seven days, withdrawal effects can be 
anticipated and the doses of sedative agents should be reduced by 10% increments of the original dose at 
eight hourly intervals; allowing for withdrawal of the agents over about three days. Any signs of 
withdrawal effects should prompt a return to the previous increment and a slower weaning regime. 
Additional agents that may be useful inthe management of withdrawal include clonidine, methadone and 
lorazepam. 
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Clotting Profile Interpretation 


transfusion 


Condition INR APTT Platelets Skin bleeding FDPs 
time 

Liver disease + +t N Nort 

Heparin + tT N N N 

Warfarin tT N N N 

DIC d 

Massive N ort 
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BLOOD COMPONENT ADMINISTRATION (NEONATES, INFANTS AND CHILDREN) 


Red blood Cell Transfusions 


Packed Red Cells - for 
neonates and infants 


Indication: Acute and chronic symptomatic anaemia 

Volume: depends on the body weight of the child(10ml/kg bodyweight) 

Storage: designated temperature controlled refrigerator 4+2 oC 

All red cell units should be transfused within 4 hours of removal from designated 
temperature controlled storage (4 +2 oC) 


Neonatal Exchange 
transfusion: 


Plasma reduced red cells in citrate phosphate dextrose adeninie(CPDA;) 
anticoagulant 

Haematocrit 0.5-0.6 (NHSBT, England 0.5-0.55) 

Irradiated (unless this would unduly delay transfusion).|Irradiation is compulsory for 
neonates who have received Intra Uterine Transfusions. 

< 5 days old, 24 hrs post-irradiation 

Typical dose: 80-100ml/kg (for term infants), 160-200ml/kg (for preterm infants) 
Administration rate: depends on stability of baby, discuss with Neonatal consultant 
Local units should have their own exchange transfusion guidelines 


Large-volume 
transfusion: 


Red cells in additive solution (SAG-M) 

Hct 0.5-0.55(50%-55%), 

< 5 days old 

Typical dose: - emergency neonatal transfusion: 10-20ml/kg 


Top-up transfusions 


Red cells in additive solution (SAG-M) or CPDA, 

SAG-M Hct 0.5-0.55(50%-55%), shelf-life <35 days in SAG-M 

Red cells in CPDA,,Hct 0.6-0.7(65%-75%),shelf life< 28 days in CPDA, 

Use of ‘Paedipaks’ should be discussed with the hospital transfusion laboratory. 
Typical dose - 10-20mI/kg, or Vol (mls) = desired Hb rise (g/dl) x weight (kgs) x 3 
-Typical administration rate: 5ml/kg/h 


Packed Red Cell 
transfusion for 
children 


Typical dose: Vol (mls) = desired Hb rise (g/dl) x weight (kgs) x 3 
Typical administration rate 5 ml/kg/h (usual max rate: 150ml/hr) 


Acute blood loss in 
DHF with shock, 
surgical procedures, 
acute haemolysis 


Volume to be given (ml) = 0.4 x weight (kg) x desired increase in Hb (g/dl) 

It is almost always preferable to use packed cells in children over 12 months of age. 
Hct 65-75% 

One unit = 230 — 330 ml, stored at 2° — 6° C , shelf life — 35 days 
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Platelets 

Indications: Prevention and treatment of haemorrhage in patients with thrombocytopenia or platelet 
function defects. 
Platelet transfusions are not indicated in all causes of thrombocytopenia and may indeed be 
contraindicated in certain conditions (TTP, HIT and ITP unless life threatening). Thus, the 
cause of the thrombocytopenia should be established before a decision about the use of 
platelet transfusion is made. 
Any decision must also be based on an assessment of risk versus benefit 
Storage: temperature controlled 22 +20 C — with continuous gentle agitation. Platelets must 
not be refrigerated. Shelf life: 5 days (In certain controlled circumstances 7 day platelets 
may be supplied) 
Apheresis platelets should be used for all children who are transfusion dependent where 
possible to reduce donor exposure 
Typical dose: Children < 15 kg: 10-20 ml/kg 
Children > 15 kg: 1 unit /10kg body weight. 
Typical administration rate 10-20 ml/kg/h 

Platelet Indications — count < 10 or 50 x 10°/L with bleeding 


concentration 


55x 10° /pack in 40 -60 ml of plasma, stored at 20 -24° C with continuous agitation in a 
platelet shaker 

1 unit should raise platelet count by, Random donor platelet 1 unit —platelet count will 
increase by 10 x10°/L 


Apheresis unit — increase by 40 -50 x 10°/L 


FFP (Fresh Frozen Plasma) 


Indications: | Multiple coagulation factor deficiencies, 
Contain all coagulation factors including factor VIII (> 0.7 IU /ml), Fibrinogen (>300mg/ pack). 
Reversal of warfarin effect. 
DIC with bleeding. 
Massive blood transfusion. 
Storage: Designated temperature controlled freezer. Core temperature <-30 °C, Shelf life: 12 months 


(frozen) 


Patients preferably ABO compatible 

Volume — 150 -300 ml, stored at < - 30° C for <12 months 

Typical dose: 10-15 ml/kg, Typical administration rate 10-20ml/kg/h 
Once thawed FFP must not be re-frozen and should be used immediately. 
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Granulocytes 


Indications: 


Very severe febrile neutropenia (recovery is possible) not responding to antibiotics and 
antifungal. 


Storage: should be administered as soon as possible after their preparation. If storage is 
unavoidable, the component must be stored, without agitation, at a core temperature of 
22 +2 oC 

Shelf life: 24 hours 

Must be irradiated 

Administration rate: dependent on volume of the component and the weight of the child. 


Cryoprecipitate 


Indications: 


Haemophilia A, Von willebrand disease & factor XIII deficiency if specific factor concentrates 
are not available. Hypo and dysfibrinogenaemia. 


Storage: designated temperature controlled freezer. Core temperature <-30 °C. Shelf life: 12 
months (frozen) 

Once thawed, cryoprecipitate must not be re-frozen and should be used immediately. If delay 
is unavoidable, the component must be stored at ambient temperature and used within 4 
hours 

Typical dose is 1 unit /5 kg body weight. Typical administration rate 10-20 ml/kg/h. 


Indications — von Willebrand Disease, Haemophila A, massive transfusion, 
DIC, dysfibrinogenaemia 
Contains - Factor VIII, FV, F XIII, VWF, Fibrinogen, Fibronectin 
Must be infused immediately after thawing 
One bag — 10 ml, Contains FVIII - > 801U/pack, Fibrinogen - >140 mg/pack 
stored at < - 30° C for 12 months .No plasma 


Factor VIII concentrates Indication: Haemophilia A prophylactic and on demand treatment, 


Von Willebrand disease Type III with bleeding, Rare bleeding 
disorders-combined factor V & VIII deficiency. 


Factor IX concentrates Indication: Haemophilia B prophylactic and on demand treatment. 


Activated prothrombin complex Indications: Haemophilia A & B with inhibitors and warfarin reversal 
concentrates(APCC) or Prothrombin | with bleeding. 
complex Concentrates(PCC) Dosage: 25U/Kg 


Prothrombinex A freeze dried product contains factor 11,IX and X,Stored at 2-60 C 


for stipulated time in the product leaflet. 


Recombinant Factor Vlla Indications: Factor VII deficiency, HaemophiliaA& B with inhibitors to 


exogenous factor concentrates, Very severe uncontrollable 
haemorrhage not responding to other measures (Controversial). 
Dosage: 90 ug kg(-1)/dose 
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Acid Base Disorders 


P,0.kPa | PO mmHg | p,CO,kPa_ | p,CO,smmHg 
30 8 

45 15 

60 23 

75 30 

90 38 

45 

53 

60 


Normal arterial blood gas values 
Temp Measured at 370C 
Hct Male -39-49% 
Female - 35-45% 

Hb Male -13.2 -17.3 
g/dL 

Female -11.7 — 15.5 
g/dL 

Measured 
pH 7.35-7.45 
PCO2 35-45 mmHg 
pO2 83 — 108 mmHg 
Calculated kPa / mmHg Conversion table conversion factors 
BEecf 7.5 x kPa = mmHg 


BEb -2 - +3 mEq/L 0.133 x mmHg = kPa 
HCO; | 21-28 mmol/L 


Measured 
S02 93 — 98% 

Na* 136 — 146 mmol/L 
3.5-5.1 mmol/L 

g 1.09 — 1.30 mmol/L 
f 98 — 106 mmol/L 


COYN DI) ON BR) WIN] rR 


In order to understand the various processes that can co-exist in a patient, one must systematically evaluate 
the blood gases and serum electrolytes. The article uses 6 simple steps to analyze the acid-base status of the 
patient. 
1) Clinical correlation 
2) Oxygenation? — 4 to 5 x Fi02 % 
3) Look at pH - (7.35 — 7.45) 
4) Who is the culprit? 
a) Determine the respiratory components? 
b) Determine the metabolic components? 
5) If Metabolic acidosis — Anion gap? = (Na’ + K*) — Cr + [HC0O;] 
Remember to adjust AG —For every 1.0 fall in albumin, increase the AG by 2.5 
Key point ...The true anion gap is underestimated in hypoalbuminemia (= fall 
in unmeasured anions); AG must be adjusted. 
6) Associated metabolic problems? 
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7) Oxygenation? — 4 to 5 x FiO2 % 


8) Look at pH — (7.35 — 7.45) 
The pH of the arterial blood gas measurement identifies the disorder as alkalaemic or acidaemic. 
Alkalosis 
Acidosis 
Normal or mixed disorder 
(only Chronic Respiratory alkalosis can have normal value of pH) 


9) Whois the culprit ? 
Remember by heart..... (CO is a respiratory acid) 
pH and HCO; Moves in same direction 
pH and PCO, Moves in opposite direction 
HCO; and PCO,  .... Moves in same direction...simple disorder 
HCO; and PCO,  .... Moves in opposite directions... Mixed disorder 


a) Determine the respiratory components? 
b) Determine the metabolic components ? 


Clinical Correlation 
Mixed disorders are often difficult: 
the history and examination alone are usually insufficient in sorting these out. 
Vomiting Metabolic alkalosis 
Diarrhoea Metabolic acidosis 
Septicaemia Lactic acidosis 
Hypotension, Hypoxemia, Shock Lactic acidosis 
Diabetes mellitus ... Ketoacidosis 
Pneumonia .... Respiratory alkalosis/ acidosis 
Bronchial asthma .... Respiratory alkalosis/acidosis 
Hepatic failure Respiratory alkalosis, Metabolic alkalosis 
CNS disorders Respiratory alkalosis 
Renal disorders Metabolic acidosis 
KEY POINT : Metabolic alkalosis and acidosis can exist together with any respiratory either acidosis or 
alkalosis. Both respiratory disorders can’t occur simultaneously 
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pH PCO2 HCO’; BE 
Metabolic acidosis 4 4 V< 22 
Metabolic Alkalosis + GN M> 26 + 
Respiratory Acidosis 4 4>45 + 
Respiratory Alkalosis \ V< 35 4 


Acid Base Disorders and related 
Compensatory changes 


Acidosis Alkalosis 


Metabolic Respiratory Metabolic Respiratory 
Acidosis Acidosis Alkalosis Alkalosis 


Primary Primary change Primary change Primary change 
change 4 HCO; 4 PaCO, 4HCO3 \PaCO, 


Compensatory Compensatory Compensatory Compensatory 
change 4 PaCo, change HCO; change f PaCo, change 4 HCO; 
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Is more than one disorder present? Mixed one? 


Is more than one DISORDER present? 
e Proper Clinical history 
e -pH normal, and p,CO,and HCO? out of range 
e PCO, and HCO? moving in opposite directions 
e Degree of compensation for primary disorder is inappropriate. 
e Look at.....Rise of anion gap and fall of HCO’... “VISH”s...R/F equation. 


Look for associated abnormalities 


Acidosis Metabolic Acidosis Expected P,CO> = (1.5 x HCO3) + (8.2) 
Respiratory Acute ApH = 0.008 x APaCO, 
Acidosis Expected pH = 7.4 + [ 0.008 x (PaCO, — 40) 
Chronic ApH = 0.003 x APaCO, 
Expected pH = 7.4 - [ 0.003 x (PaCO, — 40) 
Alkalosis Metabolic Alkalosis Expected PCO; = (0.7 x HCO3) + (21.2) 
Respiratory Acute ApH = 0.008 x APaCO, 
Alkalosis Expected pH = 7.4 + [ 0.008 x (40 - PaCO, ) 
Chronic ApH = 0.008 x APaCO, 
Expected pH = 7.4 + [ 0.003 x (40 — PaCO,) 


If a primary metabolic acidosis Expected pCO; = (1.5 x HCO3)+8 Or 

paCO, = decimal digit of pH + 5 mmHg or 

J p,CO21.3mmHg per 1 mmol J in HCO3 ( limit 10) 

If a primary metabolic alkalosis Expected p,CO, (0.9 x HCO3)+9 Or 

paCO, = decimal digits of pH + 5 mmHg or 

4 p,CO, 0.7 mmHg per 1 mmol T in HCO3 ( limit 60) 

If a primary respiratory acidosis Acute : HCO3 T1 mmolpe 

Chronic : HCO3 T4 mmol per 10mmHg T in CO2 (max 36) 
If a primary respiratory alkalosis Acute : HCO3 42 mmol per 10mmHg J in CO2 (min 18) 
Chronic : HCO3 45 mmol per 10mmHg WV in CO2 (min 12) 
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Mechanism 


Normal Anion Gap Acidosis 


Increased Anion Gap Acidosis 


Increased bicarbonate 
loss or loss of 
bicarbonate 
precursors 


GI losses (negative UAG) 
Diarrhea 
Pancreatic, Billary, Intestinal 
Fistulas 
Cholestyramine 
Sevelamer 
Renal losses 
e = Carbonic anhydrase inhibitors 
e Type 2 (proximal) Renal Tubular Acidosis 
Treatment phase of ketoacidosis 


Increased acid 
production or 
administration 


Hyperalimentation fluids / saline infusion 
Ammonium chloride ingestion 


Ketoacidosis 

Lactic acidosis 

Massive Rhadomyolysis 
Intoxications 

Methanol / formaldehyde 
Ethylene glycol 

Salicylates 

Paraldehyde — Organic anions 
L-5 oxoprolinuria 


Decreased acid 
excretions 


Acute Renal Failure 

Chronic Renal failure 

Type 1 (distal) Renal Tubular Acidosis 
Hypoaldosteronism 


Chronic renal failure 


Mechanism 


Metabolic Acidosis with high anion gap 
M — Methanol, Metformin 


U — Uraemia 


D — DiabeticKetoacidosis 
P — Phenformin, paraldehyde, Propyleneglycol, 


pyroglutamic acidosis 
I — Iron, isoniazid 
L — Lactic acidosis 


E — Ethanolketoacidosis, ethyleneglycol, 
S - Salicylate, starvation, ketoacidosis, solvents 


(tolune) 


Normal Anion Gap Acidosis 


E — Extra chloride 
D — Diarrhoea 
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Increased Anion Gap Acidosis 


Metabolic Acidosis with normal anion gap 


U — Ureteroenterostomy K 
S — Small bowel fistula K 


K 
K 


C — Carbonic anhydrase deficiency K 
A — Addison’s disease K 
R — Ranal Tubular acidosis 
P — Pancreatic fistula 


K* | (Type 
Kt 
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Metabolic Equations 


Anion gap Na+ - (HCO; + CI) Normal 7-12 +2 

Calculated Osolarity = 2 x Na + urea + Glucose 275-295 mosmol 

Osmolar gap = Measured osmolarity — calculated osmolarity | <10 

Corrected Na for glucose = | (glucose /3) apparent Na 

Corrected Ca for albumin = | 10.2 per mmol/l per 1g J in albumin 

Corrected K for pH = 0.5 mmol/l 7 in K per 0.1 J in pH 

Alveolar gas equation P02 = (710 x FiO2) — (PaCO2/0.8) mmHg 

Aa gradient = PAO2 — PaO2 (Age + 3) -3 mmHg 

Water deficit/excess = TBW x (1- (Na 2+Na;)) Na, = desiredNa 
TBW = total body water = 60% weight Na, = actual Na 

Renal failure index = (urine Na x serum Cr ) + urine Cr 

Fractional excretion of Na | ( UNa + SNa) x (SCr + UCr ) x 100 

Cl:P04 ratio If > 33:1 consider T PT hormone 


Lactic Acidosis 

TypeA All shock statuses 

Hypoxia & \ perfusion | Cellular toxins 
Haemoglobin abnormalities 


B, “Lukes” Leukamia, lymphoma 

B, “TIPS” Thiamine deficiency, infection, pancreatitis, short bowel syndrome 
B, “FAILURES” Hepatic/renal/diabetic failures 

B2 Drugs Metformin, salisylates, methanol, ethylen glycol, IV fructose 

B Hereditary G6PD deficiency 


Metabolic Alkalosis with Saline responsiveness (Urinary Chloride <10 mmol/l) (35) 

Renal Alkalosis Diuretic 

Poorly reabsorbable anion therapy : 
Carbenicillin/penicillin/phosphate/sulphates 

Post hypercapnia 

GI Alkalosis Gastric alk, intestinal alk, Cldiarrhoea 

Exogenous alkali Citrate, lactate, antacids, transfusion, NaHCO3, gluconate, acetate 
Contraction alkalosis 


Metabolic Alkalosis with Saline unresponsiveness (Urinary Chloride >10 mmol/l) (35) 


BP normal BP high 
Bartter’s syndrome Conn’s 
Severe hypokalemia Hyper-reninism 
“calcium Liddle’s syndrome 
4 PTH Adrenal enzyme J): (11+17 hydroxylase) 
Re-feedingalkolosis Liquorice 
carbenoxolone 
Chewing tobacco 
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Hypertension 


Hypertension is defined as a blood pressure reading higher than two standard deviation above the mean for 


age. 


The cuff bladder should be large enough to totally encircle the upper arm and its width should be at least two- 
thirds the length of the upper arm. The child should be relaxed and quiet during the measurement, either 


sitting or lying. 


e Always use the biggest cuff that will fit comfortably on the upper arm 


e A smaller cuff will give an erroneously high reading 


e The systolic BP may give a more reliable reading than diastolic BP 

e If using an electronic device and the result is unexpected re-check it manually 

e Raised BP ina child who is fitting, in pain or screaming must be re-checked when the child is calm. 

e Ifthe child is very small or uncooperative use a Doppler device. Approximate SBP may be obtained by 


palpation method 


e BP increases with age, the reading should be checked against normal ranges for the child’s age. 


e Any BP >95% centile should be repeated. 


Acute hypertensive emergency: 


e Systolic blood pressure more than 25mmbg greater than the upper range of normal for age and / or 


diastolic more than 20mmHg greater 


Drug Dose Comments 
Labetalol 16-50 microgram/kg/minute Alpha and beta-blocker. 

Titratable infusion. 

Do not use in patients with fluid overload. 
Captopril 0.5mg/kg (maximum 1mg/kg) 


0.2 — 0.6 
1microgram/kg/minute 


Sodium Nitroprusside 
(for the PICU use 


Vasodilator, Very easy to adjust the dose 
Protect form light 


only) Monitor cyanide levels 
Hydrallazine (oral) — 1mg/kg/dose 
Hydralazine 0.2 — 1 microgram/kg/minute | Vasodilator 
Titratable infusion 
Adjust as required (give slowly over 2minutes) 
Nifedipine 0.25 mg/kg Vasodilator 
0.25mg/kg (first dose) up to Fluid can be drawn up from capsule and squirted 
0.5mg/kg/dose into mouth sublingually. 
Better to bite the capsule and swallow. May be 
difficult to control BP drop because it is given as a 
bolus 
Frusemide (IV) 1-2mg/kg, Can use more if renal function significantly 


reduced. Loop diuretic only used when salt 
overload expands the intravascular volume. e.g 
acute nephritis 
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Classification 
Hypertension 


es 


Pre HTN Siege í nUi Stage 2 HTN 
(90th to 95th ) Fah e (>99th+5mmHg) 


99th+5mmHg) 


Hypertensive $ Hypertensive 
Urgency Emergency 


Management guidelines on paediatric hypertension 


Hypertension (HTN) 


Blood pressure more than the 95th percentile for age, gender and height on 3 or more 


separate occasions 
Refer blood pressure tables in the fourth report on the Diagnosis, Evaluation, and 


Treatment of High Blood Pressure in Children and Adolescents 
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Evaluation of a hypertensive child 


Screening Specific evaluation 
Stage 1 & 2 HTN History/Examination/BMI Renovascular or cardiovascular 
Sustained or SE/Creatinine/Urinalysis Renal angiogram 
episodic Renal U/S + Doppler Ka DMSA 

enal vein renin 
Renal parenchymal 
Complement/ANA 
Renal biopsy 


- Congenital anomaly 
Normal + Obesity e DMSA 


Positive family history Endocilne 
Specific evaluation e Specific hormone assays 
=pecitic evauation e MIBG/Imagi 

ging 


Primary hypertension 

Uric acid/fasting lipids/glucose 
Renovascular hypertension 

Captopril DMSA 

Renal angiography 


Monogenic 


e Hormone assays 
e Genetic mutation analysis 
Others 


Stage 2 HTN 
Hypertension 
Acute or Chronic 


Control with antihypertensive treatment 
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Asymptomatic hypertension 


Goal of therapy in asymptomatic children 


e <95" centile if no coexisting disorder 
e <90" centile if cardiovascular risk factors, diabetes, end organ damage, progressive renal 
disorders or proteinuria 
Management 
e Life style measures and non-pharmacological management 
=  Diet-salt restriction 
= Wight loss 
= Exercise 
= Behavioural modifications 
e Pharmacological therapy 
Indications for pharmacological treatment 
e Stage 1 HTN unresponsive to life style changers/ stage 2 HTN 
e Secondary HTN 
e Evidence of end organ damage 
e Coexisting diabetes / additional cardiovascular risk factors 
General approach to pharmacotherapy 
e Start with one medication at low dose range and increase to mid-range 
e If not achieving the target within 2-3 days, gradually increase to maximum tolerable dose 
Choice of antihypertensive medication 
e ‘ABCD’ Groups 
= Angiotensin converting enzyme inhibitors and Angiotensin receptor blockers 
= Beta-blockers 
= Calcium channel blockers 
= Diuretics 
e Choice depend on the aetiology of HTN 
e Children generally respond better to drugs that block renin(A and B) 
e If combination necessary 
= AorBwithCorD 
= Triple therapy A+C+D or B+C+D 
e Avoid A group when there is acute kidney injury (risk of further deterioration in function) 
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Hypertensive emergencies 
Approach 


e Severe symptomatic hypertension with decompensation 

e Medical emergency 

e If of known short duration(<72h) can be brought down quickly otherwise gradual reduction 
= First % of total BP-aim over first 12h 
= Next % of total BP- aim over next 12h 
= Final % of total BP — aim over next 24h 


Hypertensive crisis 
(seizuers/encephalopathy/cardiac failure) 


Treatment options 
IV labetalol/ hydralazine/ Na nitroprusside 
Dialysis if oligo- or anuric 


Monitoring High dependency care 
Frequent BP monitoring 
Neurological observations 
IV fluid bolus if BP drops acutely 


Resolution of hypertensive crisis 


Investigate aetiology and start oral antihypertensives 
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Metabolic Acidosis 
Treatment is only indicated if there is profound acidosis (Ph<7.3) &/or Hyperkalaemia. 
e If unwell, correct with 8.4% NaHCO? IV calculated as below 


e Replace half the deficit initially over 1hr & do further corrections slowly orally or IV 
e If well, give oral NaHCO31-2mmol/kg/day in 2-3 divided dose 


Hypertension 

e Often due to fluid overload 

e Use diuretics if responsive 

e Others — vasodilators are preferred 


Medication 
e Avoid all nephrotoxic medications 
e Adjust doses according to GFR as instructed in Paediatric BNF 


Nutrition 

e Aim for a high energy, low protein, potassium restricted diet initially 

e Once urea starts falling, introduce proteins and gradually increase the amount. 
Replace vitamins and micronutrients 


Monitoring 
Maintain accurate fluid balance chart 
Reassess fluid intake 12hrly 
Check weight twice daily 
Hourly BP, PR, RR 
Urea, electrolytes 
Creatinine, Ca, PO4,VBG daily 


Indications for dialysis 
Hyperkalaemia > 6.5 mmol/l 
ECG changes irrespective of K* value 
Severe fluid over load 
Urea > 40 mmol/l (>30 mmol/l in neonate) 
Severe acidosis pH <7.2 despite HCO3 
Multiorgan failure 
Severe hypo/hypernatraemia 
To create space for nutritional intake 
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Management of snake bites in children 


Pre-hospital management (First aid) 
Reassurance 
Wash and clean the area 
Minimum mobilization 


No tourniquet 
Analgesia with — PCM ( No NSAID) 
Remove rings/ anklets 


Hospital Management e Past history 
e Blue print e Similar incidences in their locality 
e Assessment of Envenomation (ASK ABOUT) 
* Event e Examination 
e Previously normal e Flange marks on the right ankle 
e Slept on the floor e Little oozing of blood 
e Symptoms e Investigations 
e Abdominal pain e Whole Blood Clotting Time (WBCT) 
e Vomiting e Coagulation profile (PT, INR) 


Indications for polyvalent antivenin 


¢ Witnessed bite + first symptom 
e Evidence of systemic envenomation 


Witnessed bite 


e Cobra 

e Krait 

e  Russell’s viper 

e Saw scaled viper 


Early nonspecific 
features 


e Nausea / Vomiting 
e Abdominal pain 
e Neutrophilia 


Local envenomation 


e Swelling with 
redness and pain 

e Blistering 

e Necrosis 


Specific features 


e Coagulopathy 
e Neuropathy 
e Rhabdomyolysis 
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Antivenom not indicated 
e Humped nose viper 
e Green pit viper 
e Sea snake 


Initial Investigations 
e Blood tests 
e RBS 
e Coagulopathy Ix 
e Whole Blood Clotting Time (WBCT) 
e Coagulation profile (PT, INR) 
e FBC- Polymorphoneuclearleucocytosis 
e Renal — Urea/Creatinine/Serum Electrolytes 
e LFT —SGPT/SGOT 
e Urinalysis — negative for blood 
e ECG 


ANTIVENIN ADMINISTRATION 
Antivenin a total of 10 vials is given as a single dose for all ages. 
Each vial is reconstituted in 10 ml of Normal Saline. 
In infants and small children this can be given directly with an infusion pump 
In older children the reconstituted antivenin can be further diluted to make total of 400 ml with 
normal saline. 
10 vials initially 
Second 10 vials can be considered after 6hrs depending on the severity of the envenomation. 
Review of diagnosis 
Supportive care 
Expert opinion 
More than 20 vials is not encouraged. 


One vial in 10 ml of N Saline 

Minimize bubbling by avoiding shaking 
Further dilution depending on age and weight 
First vial to be given over 15 min 

Look for signs of anaphylaxis 

Complete 10 vials in 1 hour 


Administration of antivenin who already had allergic reaction 
Call for help 
A-B-C-D-E 
Adrenaline subcutaneously 
Start antivenin 
Have IM adrenaline ready 
Close observation for allergic reactions 
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Management of Acute Poison ingestion in children 


> Steps in the management 
o Relive anxiety 
ABCD 
Reducing drug absorption 
Enhancing drug elimination 
Detoxification — Antidotes 
Supportive care 


> Blue Print 
o Triage 
o Initial Stabilisation 
Position 
Airway 
Breathing 
Circulation 
Disability 
Measurement 
Monitoring 
Reassess 
Directed History and Examination and Ix — 
= Depends on parents or bystander 
= somebody at home may be on medications 
= Exceptions — teenager patient 
= Investigations — Blood & Urine tests (for diagnosis, complications & comorbid problems) 
Reassess 
Commence Specific Treatment 
Ongoing Care 


> Reducing Drug Absorption 
Surface irrigation 
Gastric emptying 
Emesis 
Lavage 
Activated charcoal 
Whole bowel irrigation 
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Reducing drug absorption 
e Emesis- no longer practiced 
e Gastric lavage — unproven efficacy, high complications 


Gastric lavage 
° Effective within 2hrs of poisoning 

Airway protection should be ensured 
L/lateral, Head down position 
wide bore OG tube ( >24G) 

position accurately confirmed 
Oral airway to prevent biting 
N Saline10-20 ml/kg (5ml/kg, 3 cycles) 
Continue till effluent is clear 


Single dose Activated Charcoal 
e Effective within 2hr of poisoning ( Except for substances with delayed gastric emptying) 
e Dose 1g/kg — Drinking / via OG/NG 


Whole Bowel Irrigation 

Polyethylene glycol 

labour intensive 

Until effluent is clear ( Mean duration 4 hrs) 

Dose 15-30 ml /kg/ hr —via NG tube 

Indications 

o Iron, Lithium, ingested button batteries, ingested illicit drug packets Overdose of sustained 

release/ enteric coated drugs 


Enhancing Drug Removal 
e Forced urinary alkalinisation / enuresis 

Saline diuresis 
Multiple dose charcoal 
Dialysis 
Extracorporeal removal of drugs: 
haemodialysis 
charcoal haemoperfusion 


Multiple dose activated charcoal 
v Enhances elimination of poisons by either interrupting the entero-enteric or entero-hepatic 
circulation. 
May reduce absorption of controlled release drugs and oleander seeds. 
Dose 1-2 g/kg — Drinking / via OG/NG 
Dose repeated every 4 hours 
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Drug 


Antidote 


Drug 


Antidote 


Beta Blocker 


Glucagon 


Heparin 


Protamine 


Benzodiazepines 


Flumazenil 


Iron 


Dexferrioxamine 


Calcium chan blockers 


CaCl, 


Isoniazid 


Pyridoxine 


Carbon Monoxide 


Oxygen 


MetHb 


Methylene Blue 


Cholinergics 


Atropine 


Methanol 


Ethanol 


Chloroquine 


Diazepam 


Methotrexate 


Folinic acid 


Clonidine 


Naloxone 


Narcotics 


Naloxone 


Cyanide 


Hydroxycodalamin 
Kelocyanor 


Organophosphate 


Atropine , Pralidoxime 


Digoxine 


Specific Fabs 


Paracetamol 


NAC 


Ethylene Glycol 


Ethanol 


TCS 


Alkalinization 


Fluoride 


Calcium gluconate 


Hydrofluoric acid 


Calcium gluconate 


Common poisonings in children 


e Drugs - Paracetamol, Iron, Mercury, 
Agrochemicals 
e Insecticides — OP 
e Weedicides 
Rodenticides — rat poisons 
Plants 
House hold chemicals 
e Detergents 
e Cosmetics 
e Hydrocarbons 
e Vehicle maintenance chemicals 
e — Insect repellants 


Acute paracetamol poisoning 
> Acute large ingestion >200mg/kg 
> Repeated supra-therapeutic dose ingestion 
Investigations 
> PCM level at 4 hrs after ingestion (interpret on the chart) 
> LFT 
> Clotting profile 
Treatment 
> NAC, 
> Methionine 
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Plant poisoning 
Oleander wesa (Arrythmias, Hyperkalaemia) 
Daturaestax (Anticholinergic) 
Abrus@&é (Shock, Haemolysis) 
Hondala (Necrotizing enteritis, liver failure) 
Ricinus / Jatropad@c; (GI symptoms, hypoglycaemia) 
GloriosasuperbaSawe@s (GI, Blood disorders, cardiac, neuro, hepatic, renal) 
Difenbachiandade (Corrosive effects) 


Hydrocarbons 
e Volatile / Liquid 
e No gastric lavage 
e High risk of aspiration aspiration pneumonia 
e Use of steroids, Antibiotics 


Example of a Toxidrome 
Cholinergic = DUMBELS H ypertension 
Diarrhoea Tachycardia 
Urination Mydriasis 
Miosis Fasciculation 
Bronchorrhoea, bradycardia, bronchospasm NICOTINIC 
E mesis 
L acrimation 
Salivation 
MUSCARINIC 


Important points 
The most common error in the management of a poisoned patient is inadequate management of 
airway, breathing or circulation 
Emesis is no longer part of the in-hospital management of a poisoned patient 
Seek expert advice early in regard to antidote use (National Hospital Poisons Centre) 
Gastric lavage is of unproven efficacy, complication fraught if the patient not intubated 
Activated charcoal is an important decontamination method, but is not always indicated 
Whole bowel irrigation is useful in certain serious overdoses 
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STRUCTURED APPROACH TO THE SERIOULSELY INJURED CHILD 


A — Age / sex 

Team leader actions T — Time of incident 

Trauma Alert M — Mechanism of injury 

Team briefing & l — Injury suspected 

preparation S — Signs including vital signs, Glasgow Coma Scale 

Assimilate information — T — Treatment so far 

ATMISTER E — Estimated time of arrival to Emergency department 
R — Requirement, i,e bloods, specialist services, tiered response, 
ambulance call sign 


> Structured Approach 


Immediate 

Primary survey 

Resuscitation 

Focused 

Secondary survey (key features) 
Emergency management 

Detailed Review 

Reassessment (system control) 

Continue stabilization and definitive care 


> Primary Survey and resuscitation 


During primary survey life-threatening 

problems should be treated as they are Obvious external exsanguinating 
identified haemorrhage becomes the 

<C> ABCDE immediate priority. 
<Catastrophic external haemorrhage> Simple direct pressure 

Airway with cervical spine control Specialized haemostatic dressing 
Breathing with ventilatory support Tourniquet application 
Circulation with haemorrhage control Tranexamic acid 15mg/kg ASSP 
Disability with prevention of secondary insult 

Exposure with temperature control 
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> Airway & Cervical spine 


Airway compromise 

e Material in the lumen (blood, vomit, teeth or a Jaw thrust 
foreign body) Suction / removal of foreign body 
Damage to or loss of control of the structures in the under direct vision 
wall (the mouth, tongue, pharynx, larynx or Oro-/ nasopharyngeal airways 
trachea) Tracheal intubation 
External compression or distortion from outside the Surgical airway 
wall 


> Breathing with percussion note Unequal breath sounds 


Conditions identified Pneumothorax 
Airway obstruction Haemopneomothorax 


: Misplaced tracheal tube 
Tension pneumothorax . 
Blocked main bronchus or 
Open pneumothorax 


, ulmonary collapse 
Massive haemothorax pi ¥ ; p 
: Diaphragmatic rupture 
Flail chest 


Cardi d Pulmonary contusion 
ardlactalmponade Aspiration of vomit or blood 


Indications for intubation and ventilation 
Persistent airway obstruction Y Disrupted ventilator mechanism, e.g severe flail 
Predicted airway obstruction, e.g inhalational chest 
burns v Persistent hypoxia despite supplementary 
Loss of airway reflexes oxygen 
Inadequate ventilator effort or increasing fatigue Controlled ventilation required to prevent 
secondary brain injury. 


> Circulation 
Recognition of clinical signs indicating blood loss requiring urgent treatment 
Sign Indicator 
Heart rate Marked or increasing tachycardia or relative bradycardia 
Systolic blood pressure Falling 
Capillary refill time (normal <2 sec) Increasing 
Respiratory rate Tachypnoea unrelated to thoracic problem 
Mental state Altered conscious level unrelated to isolated head injury 
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> Intrauma 
Y Check peripheral pulses in limb injury 
Y Look for internal haemorrhage (chest, abdomen, pelvis, and femurs), including consideration of bleeding 
from multiple sites and progressive deterioration 
v Apply pressure to significant external haemorrhage (if appropriate) 
v¥ Remember that exposure to cold prolong the CRFT in healthy people. 
v Check lactate and haemoglobin as early indicators of circulatory compromise 


> Vascular access in trauma 
Two relatively large wide bore cannulae in to peripheral veins 
Intraosseouscannulation of the tibia, femur or humerus 
No suspicious of cervical injury > direct cannulation of the external jugular vein 
Indirect or direct cannulation of femoral vein 
Cut-down of the 


Page 108 of 132 


STRANDRAD TREATMENT PROTOCOLS PAEDIATRICS 


SRUCTURED APPROACH TO THE SERIOULSELY INJURED CHILD 
> Structured approach 


Immediate 
Primary survey 
Resuscitation 
Focussed 


Secondary survey (key features) 
Emergency management 

Detailed Review 

Reassessment (system control) 

Continue stabilization and definitive care 


> Primary Survey 


Airway with cervical spine control 
Breathing with ventilatory support 


Circulation with haemorrhage control 
Disability with prevention of secondary insult 
Exposure with temperature control 


> Objective of the primary survey 
= Airway obstruction 
= Tension pneumothorax 
= Open pneumothorax 
= Massive haemothorax 
= Flail chest 
= Cardiac tamponade 
= Shock ( Haemorrhage or otherwise) 
= Decompensating head injury 


> If breath sounds are unequal 
= Pneumothorax 
= Haemo-pneumothorax 
= Misplaced tracheal tube 
= Blocked main bronchus 
= Pulmonary collapse 
= Diaphragmatic rupture 
= Pulmonary contusion 
= Aspiration of vomit or blood 
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> Table — Recognition of clinical signs indicating blood loss requiring urgent treatment 


Signs 

Heart rate Marked or increased tachycardia or relative bradycardia 
Systolic BP Falling 

CRFT (normal <2 seconds) increased to 4-5 seconds 

Respiratory rate Tachycardia unrelated to thoracic problem 

Mental status altered conscious level unrelated to head injury 


> Fluid therapy in hypovolaemic shock after trauma. 


Crystalloid 
10ml/kg + 10ml/kg 


Assess response affer each 10ml/kg aliquot 


Crystalloid 
10ml/kg + 10ml/kg 
Surgical Option 


Assess response affer each 10ml/kg aliquot 


> Table — Cross match time 


Blood type Cross-match Time (min) 
O-negative Nil 0 
Type-specific ABO ABO 10-15 
Full cross match Full 45-60 
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> Summary 
e Primary Survey 
o Airway 
o Breathing 
o Circulation 
o Disability 
o Exposure 
e Resuscitation 
o A 
o B 
o C 
o D 
e Secondary Survey 
o Head 
Face 
Neck 
Chest 
Abdomen 
Pelvis 
Spine 
Extremities 
= Upper 
= Lower 
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Metabolic acidosis 


+ 
Normal Increased 
+ + 
Renal loss of HCO,” Accumulation of fixed acids 


Intestinal loss HC Ox ana 
oe: 
Ketosis No ketosis 


Hyperglycemia Normoglycemia Hypoglycemia High lactate Normal lactate 
NH3 Lactate Lactate Sugar Normal sugar 
High Normal High Normal High Normal e | 


Organic Mito chondrial] [Respiratory PDH 
Axciduria; disease chain disease; l deficienc 


Glu cone ogenesi 
defects 
FAOD; 


Pyro luta mic 
aciduria 
GSD1 


Fructosemia 


Diabetes; Organic aciduria; MSUD; 
Ketol ytic MSUD; Organic aciduria; 
Defects Ketolytic Defects Adrenal insufficienc 
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\Venesection with broken needles 


> Indications: 


= Neonates for investigations 
= Infants for investigations 
=" Sometimes in Children 


> Procedure: 


Q 


Q 
O 
Q 
Q 
Q 
O 
Q 
O 
Q 
Q 
O 


You should have a good picture of the venous plexus of the hands / feet 
IV needle (black or Blue colour) 

Take the needle out 

Break the needle cleanly 

Hold the hand or feet with your grip 

Get the veins distended 

Attacks the small veins in the distal venous plexus 
Sharp end in to the vein 

Blunt end to the bottle 

Gradually squeeze and release the grip 

If needle gets dislodged — re site the needle 
Collect the U&E first because EDTA contaminate K 


> Advantages 


oO 


O 
Q 
O 


No wasting of bigger veins which are suitable for IV cannulation 
Puncture the veins which are not suitable for cannulations 

With good skills one should be able to collect necessary volume of blood. 
Minimal damage to veins 


> Complications: 


O 
Q 
Q 


Whole of the needle can get lost inside the vein 
Tight squeezing can cause fracture of the metacarpals 
Osteomylitis 
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INTRAOSSEOUS ACCESS 


Why choose this route: 


O 


O 
O 


Largely a lifesaving resuscitative measure for a short term as gaining peripheral venous access 
for initial resuscitation fluids and drugs can waste valuable minutes or hours. 

The venous drainage from the marrow rapidly accesses the main venous system. 

Refilling the circulation via this route may make peripheral cannulation more possible. 


Indications: 


O 
O 
O 


Sites: 
O 


O 


Patients less than 6 years of age. 
For administration of fluids, drugs 
Can be inserted through burnt skin if no alternative. 


Proximal tibia 
= Flat anterior-medial surface 
= 1cm inferior to and 1 cm medial to the tibial tubercle 
Femur 
= Distal femur — anterolateral surface 3cm above lateral condyle. 
= Avoid fractured limb or those with proximal fractures. 


Equipment 


Alcohol solutions 

Cleaning solutions 

18 gauge with a trocha at least 1.5cm in length 
Bone Marrow needle with stylet 

Blood needle 

A 5ml syringe 

A 20ml Syringe 

Infusion fluids 


Procedure: 


O 


10) 
O 
O 


Prepare the skin sites with antiseptic 

Administer local Anaesthesia 

Use bone narrow needle with a stylet gauge 13 or 18 

Introduce the needle with a rotating or screwing motion in the bone with pressure at 90 
degrees to skin. 

Needle should be pointing a way from the joint 

Advance the needle until a give is felt — this may take a minute of patience. 

Needle has now entered the marrow cavity 


Q Confirmation of the site of entry: 


oO 


10) 
O 
O 


Then connect a 5cc empty syringe and withdraw the marrow 

Ability to aspirate marrow OR 

Ability to inject without extravasations 

Marrow contains should be sent for cultures CRP and Full Blood Count. 
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Q Fixation: 
o Use line extension and 3-way tap (not direct syringe application onto the needle) or the 
wiggling of the syringe enlarges entry hole into bone and extravasations will occur. 
o Splint the limb securely. 


Q Rate of fluid entry: 
o Start giving bolus solutions 
o 10mls / minute when under gravity 
o 40mls / minute when syringed in. 


Q Type of fluid: 
o Anything that can be given intravenously 


Q Complications: 
o Incorrect placement leading to extravasations and skin infiltration around the needle (needle 
is too superficial or too deep) 
The limb should be observed and not covered in dressings. Excess extravasated fluid could 
lead to a compartment syndrome. 
Cellulitis / Osteomyelitis 
Damage to growth plate. 
Rarely fractures 


Q  Contraindications 
o Fractures of the bone 
o Bone diseases like bone tumor or osteogenesisimperfecta 
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Peripheral Venous Access 


Clinical indications for Peripheral cannulationsare: 
To maintain hydration and or correct dehydration in children who are unable to tolerate sufficient 
volumes of oral fluids 
To maintain hydration / transfusion of IV fluids 
Transfusion of blood or blood products 
Administration of drugs/medication 


Use with caution: 
a. Administration of irritant drugs 
o Sodium bicarbonate therapy 
o Dopamine 
o Some of the antibiotics as boluses e.g. Vancomycin / Clarithromycin, Cloxacillin 
o Thiopentone 
b. Large blood transfusions 
c. A high flow rates 
i. Peripheral Cannulation 
a) Preparation 
b) Equipments 
c) The Patient 
d) Operator 
Selecting a suitable vein 
Selecting appropriate cannula 
Prepare the puncture site 
Getting the vein prominent 
Insertion and advancement of the cannula 
How to make sure the cannula is in situ. 
Common problems with IV cannulation 
Securing the IV cannula 
Care of IV cannula 
Complications 


PRINCIPLES OF IV CANNULATIONS 

Preparation of IV cannulation 
Equipment 

Correct cannula size 20 —pink, 22- blue, 24- yellow 

Cleaning agents — alcohol swab 

Sterile Cotton wool/ guaze-1 packet 

Flushing solution — 0.9% normal saline in 2cc syringe 

Fresh syringe — 5cc-to withdraw blood for essential investigations 

Blood collecting bottles — FBC, U&E, Capillary tubes 

Splints, bandages, Sticking tapes / tegederms, Scissors 

Connection for cannula —L.S-connection- [T] 
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The Patient 

o Explain in simple terms the procedure to the patient and parents and make the child comfortable. 
o Check patient’s identification 

o Getthe patient to inhale deeply during the actual venepunctures to relieve possible anxiety 


Operator 
e Organize correct lightening 
e Wash hands thoroughly with antiseptic soap according to Hand washing policy 
e This prevents 
o Nosocomial infection 
o Cross contamination 
e Wearing protective gloves is optional — Remember in high risk patients that gloves will not protect against 
needle stick injuries 


Selecting a suitable vein 

Have a good knowledge of venous plexus of both hands and feet 

Avoid bigger veins as far as possible. E.g. veins in antecubital fossa and greater saphenous vein. 
Use a patient’s non-dominant side 

First use distal veins of both dorsum of hands and feet 

Subsequently moves proximally 

Always allow adequate time on inspection and palpation of veins in the dorsum of hands and feet. 
Avoid very small veins -rarely successful. 

Cannula must never totally occlude a vein. 

The cannula length should correspond approximately to the length of straight vein to be used. 
If in doubt always call a more experienced colleague or a senior colleague 


O 
O 
O 
O 
O 
O 
O 
O 
O 
12) 


Avoid: 
Areas of joint flexion 
Veins close to arteries and deeper lying vessels. 
Median cubital vein — Reserved for difficult blood sampling 
Small visible but impalpable veins — this is rarely successful. 
Veins that may be irritated from previous attempts. 
Distal veins where proximal vein have been punctured 
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Selecting appropriate cannula 
Expiry date is not lapsed 
Be Easy to insert 
Permit optimal flow rates 
Causes minimum discomfort to patient 
Always should give high consistent and reliable performance 
Should have a side injection port 
Have minimal complications 
Type of the infusion — Potent drugs and or irritant solution will require a large blood flow to assist 
haemodilution. 
Cannula life — a smaller size cannula will minimize venous irritation. 
Make sure package and its content are intact 


Prepare the puncture site 
Apply local anaesthetic cream 
E.g.; Emla or Ametop and leave it for % hour 
Clean the puncture site and surrounding area thoroughly with iodine or alcohol swabs. 
Allow antiseptic to dry 
Do not re-palpate the area — it can be done if your hands are sterile. 


Getting the vein prominent 
Create an adequate venous pressure by applying a tight tourniquet or with your handgrip avoid using a 
tourniquet in neonates as much as possible. 
Apply enough pressure to obstruct venous flow but not arterial flow 
To encourage venous filling adopt one or more of the following man oeuvres. 
Instruct the patient to clench or pump fist. 
Tap vein lightly 
Warm the extremities. (by wrapping with warm towels / gauze or dipping in warm water) 
Allow the arm to hang over bedside. 


Insertion and advancement of the cannula 
Put on protective gloves- optional 
Fold down the wings 
Hold the Venflon firmly with a three point grip-using-thumb & index finger 
This minimizes the risk of touch contaminating the luer connection. 
Ensure the correct positioning between the needle point and the catheter tip 
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Insertion & advancement of the Cannula 
Select the straight section of the vein close to or at a confluence of two tributaries 
Insert the cannula at 20-30 degrees or very low angle to the skin... 
Puncture the vein few mm away from the vein (cannulation through the skin layers act as a barrier and 
prevent leakage) 
Do not puncture the vein from the top. 
Maintain the grip to make the veins prominent 
Avoid if vein is moving or sliding. 
Entry of needlepoint to vein is indicated by the presence of blood in the flash back chamber. 
Insert the cannula slightly in order to make sure cannula tip is well within the vein. Make sure needle tip 
has not pierced the posterior wall of the vein. 
Release the tourniquet and advance the cannula 
Connect a 2cc syringe filled with normal saline and push the fluid in. make sure the cannula is well within 
the vein. 
It is essential to record the time and date of insertion and person who did it in the nurses’ flow chart and 
over the sticking plaster. 
Check the peripheral circulation after splinting. 


Advancing the Catheter 
Advance the cannula a few millimetres further into the vein. This ensures that the catheter tip also enters 
the vein. 
Entry of the needle tip in to the vein is indicated by the presence of blood in the flash back chamber 
Withdraw the needle partially (about 5mm) to avoid exit through the posterior vein wall. 
Advance thecatheter of the cannula into the vein gently. 
Release the tourniquet. 
The needle must never be reinserted while the catheter is in the vein. 
This may severe the catheter. 
Avoid blood spillage by pressing a finger on the vein on or above the catheter tip 
Withdraw the needle completely. 
Fix 2cc syringe, which is filled with N-saline, and inject a small amount to make sure that there is no 
extravasations/resistance. 


How to make sure the cannula is in situ. 
e If there is a resistance to the flushing solution, flush it again and see whether cannula is in situ. If the 
resistance is still there consider resiting. 


Common problems with IV cannulation 
Initially blood flow now stopped 
Blood flow stopped while advancing 
No blood flowing to flash back chamber 
Not piercing the vein 
Try deep veins 
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Common problems with IV cannulation 
Initially blood flow now stopped 
Blood flow stopped while advancing 
No blood flowing to flash back chamber 
Not piercing the vein 
Try deep veins 


Securing the IV cannula 
The method you use should fix the cannula securely so that it can be neither pulled nor kinked 
With your cannula is in place, have your assistance pass a piece of tape {%”-2”} under the hub, stick side 
up. 
Take one side of the tape & bend it over the hub to wrap around it to stick to the skin at an angle of 45 
degree to the line of the catheter. 
Do the same with opposite wing of tape. 
Take your other piece of1/4”x2” tape & lay out it across the hub of the cannula close to the end. 
Attach the extension set — so that weight of the IV lines is not put on the cannula. 
Place a soft splint beneath the area to be fixed. 
Wrap one piece of tape around the distal end of the cannula, securing the limb to the splint below. 
The injection port of the cannula should be left exposed and a small piece of cotton wool can be placed 
underneath it to protect the skin below. 
Do not put the plasters right round the limb so that proximal vein may be totally or partially occluded. 


Wrap a second piece of tape around the proximal end of the splint, catching the extension tube below it. 
This piece of the tape should not be too tight, as it may occlude the venous flow. 

Allow the thumb to be free in case of cannula in the dorsum of the hand. 

Leave the fingertips free. So that you can detect early cyanosis. 


Care of the cannula: 
Idea is to prevent infections 
Site inspection - daily basis for signs of infection 
Dressing Change — Wet or soiled dressing should be changed, this predisposed to bacterial colonization. 
Venous tenderness (Pain) 
Local venous reaction 
Redness, Tenderness, Swelling 
Syringe pumps— 3 indicator pressure bulbs to show the level of resistance to the flow are present in new 
pumps. 
o P1- Very minimal resistance to the flow 
o P2-Moderate resistance 
o P3- Severe resistance 
If one of the bulbs is indicated, flush the line with heparinized solution to make sure the line is blocked or 
not 
If the line is not working, resite the cannula. 
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Care of the cannula: 
Careful handling 
Do not contaminate. Wash your hand before handling the cannula. Leave a sterile towel under the IV 
cannula. 
Cannula Change 
o Record time & Date of insertion 
o Re-site the cannula after 48-72 hours 
o Change IV giving sets every 24-48 hours 


Complications: 
Phlebitis and infection. 
Haematoma. 
Venospasm. 
Embolization of veins with blood clots during forced flushing. 
Air embolism. — Common in neonates with open foreman ovale. 
Infiltration of subcutaneous tissues with IV solutions. 
Accidental injection or infusion into an artery. 
Ischaemia or gangrene of the distal extremity 


EXTERNAL JUGULAR VEIN 


A very useful site 

Position the child as for internal jugular access. 

Assistant can stretch the skin and position their finger to occlude the vein, just above the clavicle. 
Puncture the vein few millimetres away from the vein. (Do not puncture the vein from the top). 
Anchor the vein well. 
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ARTERIAL CANNULATIONS 


Indications: 


O 


Patients needing continuous intra arterial blood pressure monitoring 
Frequent blood gas determinations 
Frequent blood sampliing 


Radial 
Posterior Tibial 
DorsalisPedis 
Femoral 
Axillary artery 
Neonates: 
= Umbilical arterial cannulation 
= Radial arterial cannulaiton 
Avoid Brachial artery cannulation — It has a poor collateral circulation 


> Procedure for Radial artery cannulation: 


O 
O 


IV cannula 22 /24 G 
Perform Allen’s test 
= Occlude both ulnar and Radial artery for 30 seconds 
= Ulnar artery site is released 
= In less than 3-4 seconds palm should show signs of circulation by the return of pink 
colour 
If palms remain pale — ulnar collateral circulation insufficient and radial artery 
cannulation should not be performed 
Clean the site 
Administer local anaesthetic 
Extend the wrist 
Catheter inserted at 30 degrees angle at the site of maximum radial pulsation with wrist 
extended 
Catheter is advanced with the needle until blood return is obtained 
Needle is removed half way through and catheter is advanced in the artery 
If needle is difficult to advance although there is blood spurting at the end of catheter (artery 
has gone in to spasm) 
Do not push the catheter 
Connect the flush and while flushing the line, advance the catheter 
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> Problems with procedure 

o Arterial spasm 
= Occur after repeated unsuccessful attempts 
= Arterial Pulse can become weak 
= Leave for 10-15 minutes 
= Spasm should ease out 

o Failed arterial; cannulation 
= After multiple attempts 
=" Do a arterial cut down similar to venous cut down 


> Arterial Line fluid 
o Heparin saline 1 unit / 1 cc at a rate of 2cc / hour — continuous flush via transducer 


> Complications 
o Infections — Handle the line carefully 
o Distal ischaemia and necrosis 


> Monitor - distal to the line placement 
o Capillary circulation CRFT 
o Peripheral pulses 
o Temperature 
O 


Look for blanching / Ischaemia 


Arterial Puncture — Procedure 


Get the correct size butter fly needle 
Leave the distal end open 
Clean the area well with antiseptic and dry with sterile gauze 
Get the light source from below 
o Pen torch 
o Fibre-optic light source 
Judge the size and the depth of the artery 
Puncture the artery 
Moment it puncture blood will flow backwards 
Connect a 1cc empty pre-heparinised syringe and collect the blood 
Remove the butterfly needle 
Apply pressure with gauze until bleeding stops 
Use hypoallergenic plasters 
Uses 
Blood gas 
Fungal blood cultures 
Complications 
o Haematoma formation 
o Damage to deeper structures 
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Capillary Blood Sampling 


o Neonates / Infants 


INDICATIONS 


CONTRAINDICATIONS 


PRECAUTIONS 


EQUIPMENT 


Microsample for laboratory analysis eg: SBR, 
Capillary blood-gas analysis 

Blood glucose 

Micro — haematocrit 


e Infant in shock 

o Compromised peripheral blood flow 

e Local oedema 

e Local infection 

e Severe polycythaemia (haematocrit> 70%) 
e Monitoring oxygen concentration 


Avoid anteromedial surface of the heel 
The heel should be warm — do not use temperatures >40 C to warm it 
Use a lancet specifically designed for the purpose with aPint no longer than 2.5mm and 


preferably shorter 

Do not apply an adhesive dressing to the wound after 

sampling — it will allow the tissue to become damp and may lead to maceration 
Venous stasis in the hours after birth may give misleading values for both gases and 
haematocrit. 

Use of alcohol skin wipes may alter blood glucose measurements made with Dextrostix 
using an optical electrical method 

PO2 does not correlate with arterial oxygen concentrations. 


Lancet — tip no longer than 2.5 mm 

IV Needle (Pink or Brown) 

Alcohol swab 

Containers for blood samples 

Capillary tube 

Cotton wool ball 

Warm compress if heel needs warming 
Vaseline / paraffin jelly 
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e TECHNIQUE 
Warm heel if necessary by wrapping in wet towel a 39C to 40C 
Select puncture site. Do repeatedly use the same sites. 
Cleanse site with alcohol and allow to dry 
Wipe a small amount of paraffin jelly over the area to be punctured — this will allow the blood to 
accumulate as smooth droplets, which are easier to collect. 
Grasp ankle firmly with the index finger and thumb forming a circle through which the heel 
protrudes 
Puncture the heel with a single continuous motion 
introducing the lancet perpendicular to the skin and to adepth of no more than 2.5 mm 
Apply gentle pressure as far away from the site as possible by squeezing the ring made by your 
thumb and index finger 
Draw blood into the appropriate collection pots with a scooper or into capillary tube 
Stop bleeding by gentle pressure with a cotton wool ball. 
Do not apply an adhesive dressing 


e COMPLICATIONS 
Inaccuracy of blood gas estimation 
Cellulitis 
Osteomyelitis of the calcaneus 
Abscess formation 
Calcified nodules 
Tissue loss and scarring of the heel 
Erroneously high Dextrostix values 
Over estimating potassium concentration 
Underestimating pO2 
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For Pseudomonas 
Amikacin 
Ceftazidime 
Gentamicin 
Ciprofloxacin 
Netilmicin 
Ticarcillin-Clavulanic 
Meropenem 
Piperacillin 
Cefepime 
Imipenem 


For Acinetobacter 
Amikacin 
Ceftazidime 
Gentamicin 
Ciprofloxacin 
Netilmicin 
Ticarcillin-Clavulanic 
Meropenem 
Piperacillin 
Cephaperazone-sulbactam 
Cefepime 
Imipenem 


Not effective against pseudomonas 
Cefuroxime 
Cefotaxime 
Amoxicillin-Clavulanic 
Ceftriaxone 
Ampicillin 
Cephalexin 


For Staphylococci 
Clindamycin 
Cloxacillin 
Teicoplanin 
Vancomycin 
Erythromycin 
Fusidic acid 
Cotrimoxazole 


Antibiotics for ESBL producers 
Meropenem 
Imipenem 
Amikacin 
Ciprofloxacin — If sensitive 


MRSA cannot be treated with 
Meropenem 
Imipenem 
Cloxacillin 
Cefuroxime 
Cefotaxime 
Amoxicillin-Clavulanic 
Ceftriaxone 


Cannot be given for ESBL producers 
Cefuroxime 
Cefotaxime 
Amoxicillin-clavulanic 
Ceftriaxone 
Ampicillin 
Ticarcillin-clavulanic 
Cefepime 
Ceftazidime 
Cephaperazone-sulbactam 


For Beta lactamase inhibitors 
Amoxicillin-Clavulanic 
Cephaperazone-sulbactam 
Ticarcillin-clavulanic 
Piperacillin-tazobactam 


Not effective against Staphylococci 
Nalidixic acid 


Not effective against Gram negative 
Cloxacillin 
Vancomycin 
Teicoplanin 
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Guidelines for use of central venous catheters 


Age Weight in Kg Gauge French size Length of the 
catheter (in cm) 
<1 year < 10kg 22,24 3.0 -3.7 8,12 
1-12 years 10 — 40kg 12,20 4.0 8,12 
> 12 year >40kg 14,16,18 5.5, 6.5.7.0 12,20 
Paediatric Infusion charts 
Fluid Volume | Additives Rate range(ml/hr) | Dose(range) 
0.9% 50ml | Adrenaline 18mg 0.1-1ml/hr 0.1- 
0.9% 50 ml Nor adrenaline 18mg 0.1-1ml/hr 0.1- 
0.9% 50 ml Dobutamine 180mg 0.1-2ml/hr 1-20microgm/kg/min 
0.9% 50 ml Dopamine 180mg 0.1-2ml/hr 1-20microgm/kg/min 
0.9% 50 ml Fentanyl 300microgm 1-4ml/hr 1-4mcg/kg/hr 
0.9% 50 ml Heparin 30unit 1-2 ml/hr 
0.9% 50 ml Heparin 30unit 1-2 ml/hr 
0.9% 50 ml Midazolam 30mg 0.3-2ml/hr 30-200mcg/kg/hr 
Rule of 3s 
Drug Infusion 
Adrenaline 3mg in 50 ml of 5% dextrose = 60mcg/ml 
Noradrenaline 
Isoprenaline 1ml / hr =1 mcg / min 
Salbutamol 


Dose Adrenalin / Noradrenaline 


Dose — Isoprenaline 
Dose — Salbutamol 


= 1 -10+ mcg/min 
= 1-20 mcg / min 
=5-20mcg/min 


Dopamine 
Dobutamine 


3mg / kg in 50 ml of 5% dextrose = 60 mcg / kg ml 
1ml/hr =1mcg/kg/ min 


Dose - Dopamine 


Dose- Dobutamine 


3-5 mcg / kg / min (Renal) 
= >5 mcg / kg /min (Inotropic) 


=1-20mcg/kg/min 
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Numerical skills 


e igram(g) = 1,000 milligrams (mg) 

e img = 1,000 micrograms (mcg) 
e img = 1,000 nanograms (ng) 

e img = 1,000,000ng 


Common decimal volumes 
1 liter (1) = 1,000 milliliters (ml) 


Common Decimal Lengths 


1 meter = 100cm 
1cm = 10 millimeters 
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HIGH FREQUENCY VENTILATION 


Background 


High frequency ventilation (HFV) is defined by the ‘high frequency’ (2.5-15 Hz) and low tidal volume (0.5- 
5 mL/kg). The tidal volume is barely greater than the dead space hence alternative mechanisms of gas 
transport are required to explain the effect of HFV +. 


Indications for high frequency ventilation include 


1. Rescue following failure of conventional ventilation (PPHN, Meconium).22 
2. Air leak syndromes (pneumothorax, pulmonary interstitial emphysema) * 
3. To reduce barotrauma when conventional ventilator settings are high. 


HFV is not as yet proven to be of benefit in the elective treatment of respiratory distress syndrome 2. 
Furthermore, caution is needed when HFV is used as high airway pressures may result in impaired 
cardiac output causing a low BP requiring inotropic support or volume expansion. Also some infants 
poorly tolerate the extra handling involved in switching ventilators or may not respond to HFV. If no 
improvement with HFV consider reverting to conventional ventilation. 


Terminology 


Frequency High frequency ventilation rate (Hz, cycles per second) 

MAP Mean airway pressure (cmH20) 

Amplitude delta P or power is the variation around the MAP 

Oxygenation is MAP provides a constant distending pressure equivalent to CPAP. This 
dependent on MAP and inflates the lung to a constant and optimal lung volume maximising the area 
FIO, for gas exchange and preventing alveolar collapse in the expiratory phase. 


Ventilation is dependent on amplitude and to lesser degree frequency. Thus 
when using HFV CO; elimination and oxygenation are independent. 


Initial settings on HFV 


Optimal lung volume Set MAP 2-3 cmH20 above the MAP on conventional ventilation 
strategy 
(aim to maximise MAP in 1-2 cmH20 steps until oxygenation improves 


recruitment of alveoli). Set frequency to 10 Hz 
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Low volume strategy Set MAP equal to the MAP on conventional ventilation 
(aim to minimise lung 


trauma) Set frequency to 10 Hz 


Adjust amplitude to get an adequate chest wall vibration. 


1. Obtain an early blood gas and adjust settings as appropriate. 
2. Changes in frequency should only be made in discussion with attending Consultant. 


Making adjustments once established on HFV 


Increase Amplitude | Decrease Amplitude 


Decrease Frequency | Increase Frequency 
(1-2Hz) (1-2Hz) 
if Amplitude Maximal | if Amplitude Minimal 


Increase MAP Decrease MAP 
(1-2cmH20) (1-2cmH20) 


Chest Radiograph 


e Initial x-ray at 1-2 hrs to determine the baseline lung volume on HFV (aim for 7-8 ribs). 
e A follow-up chest x-ray in 4-6 hours is recommended to assess the expansion. 


Thereafter repeat chest x-ray with acute changes in patient condition. 


Weaning 


Reduce FiO, to <40% before weaning MAP (except when over-inflation is evident). 

Reduce MAP when chest x-ray shows evidence of over-inflation (>9 ribs). 

Reduce MAP in 1-2cm increments to 8-9. 

In air leak syndromes (low volume strategy), reducing MAP takes priority over weaning the FiO}. 
Wean the amplitude in 4cm H20 increments. 

Do not wean the frequency 


= Consider switching to conventional ventilation when MAP <10cm H20, Amplitude 20-25 and 
blood gases satisfactory. 

= Suction is indicated for diminished chest wall movement indicating airway or ET tube obstruction 
or if there are visible/audible secretions in the airway. 

= Avoid in the first 24 hours of HFV, unless clinically indicated. 

= Avoid hand-bagging during the suctioning procedure 

= Use PEEP protector and continue with patient on the ventilator. 

= Increase FiO; following the suctioning procedure. 
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= MAP may be temporarily increased 2-3cm H2Ountil oxygenation improves. 
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Table 1. The PEEP—Fio, Algorithm Used in the NIH ARDS Network Ventilation Management Trial 


OXYGENATION GOALS 
Acceptable Oxygenation 
55 = PaO, = 80 or 
88 = $0, < 95 


FiO,0.3 FiO,0.4  FIO,0.5  FIO,06 FIO,0.7 FiO,0.8 FiO,0.9 _—~FIO,, 1.0 


PEEP 5 EN ae T PEEP T PEEP T PEEP T PEEP T PEEP T PEEP 
PEEP 8 T FIO, aii somes T PEEP TPEEP = T PEEP T PEEP T PEEP 
PEEP 10 T FiO, T FIO, teens sees tenes T PEEP PEEP T PEEP 
PEEP 12 T FiO, T FiO, T FiO, FIO, stuns T PEEP T PEEP T PEEP 
PEEP 14 T FiO, T FiO, T FiO, T Fd, erer tenes tenes T PEEP 
PEEP 16 T FiO, T FiO, T FiO, T FiO, T FIO, T FiO, sasar T PEEP 
PEEP 18 T FiO; T FiO; T FiO, T FiO; T FIO, T FIO, ia ioi 

PEEP 20 T FiO; T FiO; T FIO, T FiO; T FIO, T FiO, T FiO, da 

PEEP 22-24 T FIO, T FiO; T FIO, T FiO; T FiO; T FiO, T FiO; dii 

Max. Rx. 
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Preventing Ventilator Associated Pneumonia (VAP) 
VAP Bundle 


1. Elevate head of bed 
¥ 15-30° in newborns 
v 30-45° in infants & pediatric patients 


2. Drain ventilator tubing away from the airway and remove condensation from the circuit 
3. Daily “sedation vacation” with spontaneous breathing trial - assess readiness to extubate 


4. Mouth care Q2-Q4h 
y Use mouthwash or toothpaste for pediatric patients 


v Use sterile H20 for neonates 


Non-Invasive Ventilation (Ventilation without a endotracheal tube) 


Advantages of Non Invasive Positive Pressure Ventilation (NIPPV) 


e Allows patients to maintain normal functions (speech & eating) 
e Helps to avoids the risk and complications related to Intubation, Sedation, ventilator associated 
pneumonia 


Clinical use of NIV in Emergency & Intensive Care 


e Cardiogenic pulmonary oedema 
e Hypoxic respiratory failure 
e Other indications — Weaning, Post-surgery, Asthma 


Ways of delivering NIPPV 
e Pressure controlled ventilator 
e Pressure support ventilation 
e CPAP devices 
e Bilevel positive airway pressure ventilator (BiPAP) 


NIPPV — Initial settings 
e Spontaneous trigger mode with backup rate 
e Start with low pressures (IPAP 8-12 cmH20); (PEEP 3-ScmH,0) 
e Adjust inspired O, to keep SpO,>90% 
e Increase IPAP gradually to Decreased respiratory rate &lncrease tidal volume. 
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Standard Treatment Protocols of Newborn. 
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WHO guidelines 


e Guidelines are recommendations intended to assist providers and recipients of health care 
to make informed decisions 


e Recommendations may relate to clinical care, public health activities, or government policies 


e WHO guidelines are extensively used by Ministries of Health, non-government organizations, 
health professionals and populations 


e Systematically developed, based on all available evidence 


e Clear, unambiguous recommendations, but stating the quality of evidence on which they are 
based 


e Strength of recommendation based on the balance of benefits and risks, values and 
preferences, and costs 


4 | Sri Lanka College of Paediatricians /2017 September/ Draft 


Basic Newborn Interventions 


Antenatal steroids 


<35weeks gestation 

Complications of prematurity — RDS will be reduced 

Optimal benefit when delivery occurs 24 hours after completing therapy. 
Dexamethasone 8mg IM every 12 hours ( 3 doses) 


e Prophylactic antibiotics to mother 


Mothers with prolonged rupture of membranes (PROM >18hours) 
Prevents early onset sepsis in the newborn 

Drugs used: erythromycin / ampicillin /penicillin 

Monitor : maternal temperature, FBC, CRP, HR, HVS (high vaginal swabs) 


e Skills attendance (Trained Healthcare worker) at birth 


e Having a companion of choice at the delivery (Father or Mother’s close relative) 


o Reduces need for analgesia 


Delay in umbilical cord clamping 


for at least for 1 minute 

newborn infants not requiring resuscitation 

Hold at or below placental level (if possible) 
Advantageous for preterm more than term babies 
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e Immediate skin-to skin contact; 


e Deliver onto mother’s abdomen 

e Naked baby between mother’s naked breasts, 
e Cover both of them — put a hat on 
Advantages: 


Establish breastfeeding early 

Prevent hypothermia 

Bonding 

Colonise with maternal flora 

Episiotomy suturing can be done safely with baby on mother’s chest 


Cord care 


Clamp & cut cord 2 to 5cm from babies abdomen 
Observe for oozing blood. 

Identify two arteries and a vein 

Put nothing on the stump 

Leave stump uncovered and drv 


e Establish breastfeeding early 


e Leave the baby and the mother skin to skin contact for 1 hour 
e Wait for hunger cues 
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Neonatal Examination — At birth 


e Antenatal details: Antenatal visits — 
o tetanus toxoid, 

lron-folate supplementation, 
HIV/Syphilis screening, 
exposure to teratogens, 
infections, 
poly/oligohydramnios, 
scan findings 


Postnatal details: 
o Condition at birth; 
o resuscitation, 
o single umbilical artery, 
o Excessive drooling? tracheo-oesophageal fistula 


Mother had a chance for skin-to skin contact 


Identify babies 
o who handle well (good cry, good tone, good colour) 
o who handle poorly (Not active, poor cry &colour, grunting, poor tone, 
temperature instability) 


By medical officer / nursing officer / midwife 
o Look for signs of major congenital anomalies 
Dysmorphism 
Excessive drooling 
Cleft palate & hair lip 
Eyes /ears /spine / limbs /number of fingers / scalp swellings 
Anal/ urethral anomalies 


e By medical officer 
o Cardiac murmurs and heart sounds - check on both sides (to exclude 
congenital diaphragmatic hernia) 
o Femoral pulse (by MO) 
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Nursing Care — after first feed Clean thermometer l 
Baby with mother or under warmer Hold vertically in axilla for 3min 
Checkeord elai Read and record 

. j Normal 36.529C-37.52 
Check weight 
Check & document temperaturę Routinely administered 
Administer IM Vitamin intramuscularly 
Observe Colour, Tone, Breathing 1ml syringe with 23G needle 


Heart rate, Chest Expansion To prevent haemorrhagic disease of 
newborn 


Dose: 
Nursing care — Weighing the baby > 1mg for term 


e Digital scale > 0.5mg for preterm 
Prepare scale - clean cloth/paper, zero 
Preparing and weighing the baby 


Remove all clothing 

Wait till the baby stops moving 
Weigh naked 

Read and record 

Scale maintenance 


Other measurements 
e Head circumference 
> Tape placement 
> Use non-stretchable tape 
e Length 
> Use infantometer 
> Crown to heel 
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Nursing care — Skin Care 
e Wipe amniotic fluid / meconium / blood at birth 
e Dry scalp and hair 
e Do not rub vigorously and wipe away vernix 
e Bathe only after 24 hours 
Nursing care — Eye Care 
e No special treatment 


e Wipe with dry clean cloth Put off the A/C 
Wash Close the windows 


Switch off the fans 
Switch on the warmer 
Have the warm towels ready 
Appropriate clothing -after 
drying, 
hat, socks (mittens), towels, 
Prevention of hypothermia — Environment blanket 
Room temperature (260C - 280C 
Check baby’s axillary temperature on admission 
Rooming-in 
Assess warmth every 4 hours 
Bathing: delay 
Breastfeeding — position and attachment 
Keep radiant warmer ready, if necessary 


> any maternal blood / vernix 
> with distilled water 
> on sterile cotton wool 


Before transfer to postnatal ward 
e Dress and wrap; cap, stocks 
Transfer skin-to-skin contact 
Quick CTBH assessment 
Document administration of Vitamin K 
Check & record baby’s temperature 
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Delivery suite resuscitationequipment list 


Airway & Breathing equipment 
Endotracheal tubes: Sizes 2.5, 3.0, 3.5 & 4.0 (2 of each) & Introducers (x4) 
Laryngoscope handles [ blade sizes 00,0 and 1 (1 of each)] 
Masks Small (00), Medium (0/1) (1 of each) 
Suction catheters (12,14F) 
Airways 00,0 & 1 
Ambu bag 500ml, 250ml or a T-piece device (Neopuff) 


Circulation 
Sterile scissors and artery Forceps 
Syringes [1ml (x4), 2ml (x4) Sterile H20 (x5), Sml (x2), 10ml (2) 
Butterfly Needles 19g & 25g x(2) 
Umbilical catheters : 3.5F, 5F (2 of each) 
Naso-gastric tubes : Sizes 5, 6 & 8 (2 of each) 
Adrenalin 1:1000 vials 
IV extensions (x4) 
Mediswabs BS 
Needles [ Sizes 21g & 25g (4 of each)] 
IV Cannulas [Sizes, 24g, (x4)] 
IV bungs (x4) 
Tegaderm(x2) 
Steri Strips (x2) 
Tape (x1) 
Sterile H20 (x5) 
0.9% Normal salinebulbs 
0.9% Normal Saline 500ml packs (x5) 
10% dextrose bulbs and 500ml packs 
NaHCO; vials 


Miscellaneous 
Cord clamps (x2) 
Plastic bags 
Hats (small, medium and large) 
Measuring tape 


Equipment 
Pulse oximetry 
Transport incubator 
Oxygen cylinder / Flow meters 
Suction apparatus 
Neopuff 
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Resuscitation of a term baby 


Ref the Paediatric Chapter 


11 | Sri Lanka College of Paediatricians /2017 September/ Draft 


Resuscitation of an extremely pre-mature baby 


> Issues with Pre-terms 
Get cold even faster 
Have more fragile lungs 
Don’t breathe effectively 
Have fewer reserves 
Pulse oximetry often indicated 


> Categories of pre-maturity &Term babies 
o <26 weeks 
26weks to 27+6days (Extreme Preterm) 
28 weeks to 31weeks+6days(Very Pre-term) 
32 weeks to 33 weeks +6 days(moderate Pre-term) 
34 weeks 36weeks+6days(Late Pre-term) 
37 -42 weeks(Term) 


> Preparation 
o Obstetric history 
Counsel mother / father 
Check equipment 
Call for help 
Inform NICU / Transport team 


> Obstetric history 
o Gestational Age 

Multiple pregnancy 

PROM 

Steroids given? 

Any other antenatal concerns - which may dictate mode & urgency of 

delivery 
Babies 22+0 to 25+6 weeks | e comfort care 
gestation and <500g 
Babies 22+0 to 25+6 weeks Airway and ventilatory support without cardiac massage and 
gestation and 500-599¢ adrenaline at birth 
Duration of resuscitation should not exceed10 minutes if 
baby remains bradycardic or asystolic 
If vigorous at birth, intubate and give surfactant 
Babies 226 weeks full resuscitation 
gestation and /or = 600g 
The level of resuscitation need to be individualised and should be led by senior staff in all 
disciplines. 
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Counselling parents 

e Communication is paramount and agreed plans must be documented in full and signed 
legibly. These plans may need to be revised frequently. 
Where possible, the neonatal team should meet the parents before delivery and go 
through the delivery plan again, preferably with the obstetrician and Paediatrician. 
Explore the parent’s hopes and expectations 
The best estimation of gestational age should be agreed with the parents/senior 
obstetricians 
Discussed the expected outcome based on the best available data. 
Parents should be given the opportunity to get the advice and support of their family, 
friends and spiritual advisors to be of great value at this time. 
Discuss with the parents the best hospital and place to deliver the baby. In the event of 
an in-utero transfer, the obstetric and neonatal teams of the referring unit should be 
informed. 
Throughout the process, it is extremely important that there is a constant communication 
between the senior obstetricians and the senior paediatricians. 
If appropriate, parents should be offered the opportunity to visit the Neonatal Unit and 
meet some of the nursing staff. 
A clear plan for the delivery and care of the baby must be made and documented 


In the event the baby dies 
e When the baby dies, the parents should be encouraged by appropriate staff to hold 
and spend time with their baby, if they wish, in a quiet and private location. 
The parents should be offered bereavement counseling, including advice about post 
mortem examination. At the appropriate time the prognosis for future pregnancies 
should also be discussed. 


Factors to be taken into account when discussing management with parents 
Antenatal factors influencing fetal outcome 
Gestational age 
Steroid administration 
Predicted fetal weight 
Multiple pregnancy 
Sex 
Presence and severity of pathology 
= Fetal growth restriction 
= Fetal acidaemia* 
= Sepsis 
Fetal Anomaly 
An abnormal cardiotocograph or umbilical artery Doppler flow velocity waveform 
(particularly absent or reversed end diastolic frequencies). 
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Parental factors 
Cultural 
Religious 
Medical 
Past obstetric history 
= Previous pregnancy loss 
= Sub-fertility 


Parental Expectation 
e Understanding of process 
= In utero transfers 
= Postnatal assessment 
= Paediatric involvement/interventions 
e Outcome 
= Survival 
= Morbidity 
= Their wishes 


Ct — Factors to be taken into account when discussing management with parents 
Condition of Infant at Delivery 


Apparent maturity 

Extensive bruising 

Heart rate 

Spontaneous activity level 

Respiratory effort and signs of sustained response to resuscitation 


Check equipment 
Resuscitation equipment 
Neopuff 
Pre-warmed Transport incubator 
NICU — Incubator is available (pre-warmed with a humidity of 80%) 
CPAP / IPPV machine available 


Call for help 
Inform your consultant 
Get down the doctor and a nurse from Neonatal unit 
Inform neonatal unit 
Inform neonatal transport team 
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“Assistance” vs. “Resuscitation” 
Most very preterm babies need help with transition to air breathing - not resuscitation 
Careful assessment and gentle support. 


Preventing hypothermia in preterm babies 
Ambient temperature in delivery room — 26°C 
Radiant warmer 
Warm towels 
Plastic bag 
Hat 
Pre-warm the incubators 
Humidity 85% 


Cord clamping — newborn infants not requiring resuscitation—(pause for at least a minute to allow 
placental transfusion&Use this time to assess the baby carefully) 


Collect the baby into a plastic bag and keep the baby under warmer 
e Avoid the baby getting hypothermic 
e Maintain humidity around 85% 


Oxygenation —(Use a pulse oximeter / Fix probe to RIGHT wrist or hand). Colour may not be very 
accurate. Hyperoxia is detrimental to many organs at cellular and functional level. Don’t add oxygen if 
saturation is above 95%. 


Time from birth Acceptable (25th centile)right arm saturation (%) 


2 min 60 
3 min 70 


4 min 80 
5 min 85 
10 min 90 


Lung Inflation 
If the baby is breathing - CPAP makes it easier (CPAP at 5 - 8 cm water) 
If you are ventilating- PEEP improves lung recruitment (start inflation at 20 - 25 cm water and 
use PEEP of ~ 5 cm water). 
Once lungs are inflated / aerated, ventilate at ~ 30 breaths per minute. 
Avoid excessive chest movement- but keep heart rate above 100 


Surfactant 
e Most babies <32 weeks who require intubation within first 24 hours — SDLD 
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Care of the baby at birth (During first hour of birth) 
The basic needs of a baby at birth 


Warmth 
Normal breathing 
Mother’s milk 
Protection from infection 
Clean delivery (WHO’s six cleans) 

Clean attendant’s hands (washed with soap) 
Clean delivery surface 
Clean cord-cutting instrument (i.e. cord scissors) 
Clean string to tie the cord or cord clamps 
Clean GS towel to wrap the baby 
Clean cloth to cover the mother. 

Preventing Hypothermia at delivery 


Ensure the delivery room is warm (26°C to 28°C), with no draughts. 

Dry the baby immediately; remove the wet cloth. 

Wrap the baby with a clean dry towel. 

Keep the baby on mother’s chest in between the breasts with skin to skin contact. 
Postpone bathing / sponging for 24 hours 


Keeping radiant warmer ready 
Clean the radiant warmer / incubator properly before use. 
Switch on the mains. 
Put the baby sheet on the bed. Arrange all the necessary items near the bed. 
Put the radiant warmer on the manual mode with 100% heater output so that the temperature of 
all items likely to come in contact with baby are warm. 
Switch to skin mode with desired setting after baby is brought under warmer. 


Immediate care of the umbilical cord — steps in clamping and cutting 
Put the baby on mother’s chest or on a warm, clean and dry surface close to the mother. (warm 


dry clean GS towel) 
Change gloves. 
Umbilical cord must be clamped after 1-3 minutes of birth (delayed cord clamping). 
Umbilical cord should be clamped / tied by a sterile commercial clamp, sterile tie tightly around 
cord at 2 cm to 5 cm from the abdomen. 
Cut between the ties with a sterile pair of scissors. 
The cord should be inspected frequently during the initial few hours after birth for early detection 
of oozing of blood from the cord. If blood oozes, place a second tie between the skin and the first 
tie. 
Do not apply any substance (antiseptic, etc) to the stump. 
Do not cover or bandage stump; leave stump uncovered. 
Cord usually falls after 4-10 days. 
10. After the stump is fallen, it should be cleaned with soap and water. 
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Advantages of skin-to-skin contact immediately after birth 


Keeps the baby warm 

Calms mother and baby and regulates breathing and heart rate 
Colonise the baby with the mother’s normal body bacteria 
Reduce infant crying, thus reducing stress and energy used 
Allows the baby to find the breast and self-attach to start feeding 
Facilitate bonding between the mother and her baby 

Stimulate oxytocicn reflex 


Preventing hypothermia after delivery 
Keep the baby clothed and wrapped with head covered. 
Minimise bathing especially in cool weather and for small babies. 
Keep the baby close (bedding in ) to the mother 
Use kangaroo care for stable LBW babies and re-warming stable bigger babies. 
Teach the mother how to recognise hypothermia, how to avoid it, and how to re- 
warm the baby. Mother should ensure that baby’s feet are warm to touch 


How to identify danger signs 
Parameter What to look for? 
Handling Good cry, good colour, good tone. (poor handling — weak cry, 
moderate tone) 
Breathing Listen for grunting, look for fast breathing and chest in-drawing 


Warmth Using your hands, check to see whether baby’s feet are cold to touch. 


Colour Evaluate the colour of the trunk and extremities (feet and hands) 
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Thermal Protection 


Recording the axillary temperature by mercury thermometer 


Precautions 
e Wash your hands before taking a baby’s temperature. 
e Keep the baby warm throughout the procedure. He/she does not need to be in a special 
position for the temperature to be taken. 


Make sure that the thermometer is clean 

Shake it down, so that it reads less than 35°C. 

Place the silver end of the bulb of the thermometer against the roof of the axilla after 
cleaning and drying the armpit. 

Gently hold the baby’s arm against the body. 

Keep the thermometer in place for 3 minutes. 

Remove the thermometer and read the temperature. DO NOT add 0.5°C or 1°C to this. 
Keep thermometer in a sterile container after cleaning with spirit. 

Record the temperature in the baby’s case notes. 


Accurate temperature recording is needed if a baby is 
Preterm / low birth weight or sick 
Admitted to hospital for any reason 
Suspected of being either hypothermic or hyperthermic (too hot) 
Being re-warmed during the management of hypothermia 
Being cooled down during the management of hyperthermia 


Body temperature 
in the newborn infant (°C) 


SU fee 
Normal range 


SS SS en 
Cold stress Cause for concern 
—————————S—S a l 


Moderate hypothermia Danger, warm baby 


Severe hypothermia Outlook grave, skilled care urgently 
needed 
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Hypothermia (Axillary Temperature <36.5° C) 


Hypothermia — Look for possible causes 
e Check room temp — Ensure room is warm 26-28°C 


e Check blood sugar. If <45mg/dl correct hypoglycaemia 
e Screen for sepsis 


Mild Hypothermia 36°C-36.4°C 

Warm trunk, cold extremities, Extremities bluish and cold, Lethargy 
e Skin-to-skin contact &encourage breast feeding 

e Cover adequately-heads, hands & feet 

e Provide warmth 


Moderate Hypothermia 32°C-35.9°C 
Cold trunk, cold extremities 
Provide warmth using a warmer or electrical bulb 


Cover mother and baby together using pre-warmed clothes adequately (KMC) 
Encourage breast feeding 

Vitamin K (if not given earlier) 

Reassess every 15 minutes; if temperature does not improve, increase the setting of the 
warmer 

Inform the doctor immediately 


Severe Hypothermia <32°C 
Cold trunk, cold extremities 
Provide warmth using a warmer 
Rapid re-warming till baby is 34°C and then slow re-warming 
Start oxygen and maintenance IV fluids (10% warm dextrose) 
Vitamin K injection 
Reassess every 15 minutes; if temperature does not improve increase the setting of the 
warmer 
Inform the doctor immediately 


Successful re-warming: 
Rise of temp 0.5°C per hour over 3 hours 
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Hyperthermia 


Axillary Temperature > 37.5°C 


Hyperthermia — Look for possible causes 


e Check room temp — Ensure room is 26-28°C 

e Look for signs of infection 

e Look for signs of dehydration (check the weight) 
o Calculate the weight loss 

Sunken eyes 

Depressed fontanelle 

Loss of skin elasticity 

Dry tongue and mucous membrane 


O 
O 
e) 
O 


Strategies 


Keep the baby away from sources of heat (warmer, heater, etc) , direct sunlight 
Remove extra layers of clothing 

Decrease environmental temperature 

Give frequent breastfeeds 

Measure the baby’s axillary temperature every hour until it is in the normal range. 
If the body temperature is very high >39°C, sponge the baby with tap water 

(Do not use ice water). 

Examine the infant for infection. 
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Kangaroo Mother Care 


Definition of KMC 

Kangaroo care is a special technique used in low birth weight babies wherein the neonate 
is held, skin to skin, with mother or any other adult care taker. KMC should be given to 
all these babies whenever and wherever possible for maximum duration of time (and at 
least one hour). 


Benefits of KMC 
o promote effective thermal control, 
promote and facilitate exclusive breastfeeding, 
prevention of nosocomial infection 
a stronger bonding with the baby, increased confidence, and a deep satisfaction 
Early discharge 
Less morbidity 


Pre-requisites of KMC 
1. Support to the mother - In hospital & at home 
2. Post-discharge follow-up 


Requirements for KMC implementation 
m Skills — Nurses, physicians and other staff 


= Educational material — Information sheets, posters and video films on KMC 
= Furniture (optional) — Semi-reclining easy chairs, Beds with adjustable back rest 


Eligibility criteria — Baby 
o haemodynamically stable 
o Birth weight >1800grams -— Starts at birth 
o Birth weight 1200-1799grams.- Hemodynamically stable — takes a few days 
o Birth weight <1200 gm: 
Need specialized care due to sickness — may take weeks to initiate. 
Hemodynamic stability is a MUST 


Eligibility Criteria - Mother 

e Willingness 

m Good general health and nutrition;lack of significant illness 
e Good hygiene 

e Good supportive family& community 
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e Preparation for KMC 
e Counseling- 
o arrange a time that is convenient to the mother and her baby 
o Demonstrate her KMC procedure in a caring and gentle manner 
o Encourage her to bring her mother/ mother-in- law / husband or any other family 
member of the family 
Mother’s clothing - front-open, light dress as per the local culture. 
Baby’s clothing - dressed with cap, socks, nappy and front-open sleeveless shirt 


Kangaroo positioning 
Place baby between the mother’s breasts in an upright position 
Head turned to one side and slightly extended 
Hips flexed and abducted in a “frog” position; arms flexed 
Baby’s abdomen at mother’s epigastrium 
Support baby’s bottom 
Maintain privacy for the mother 


Monitoring during KMC, Check if 
o Neck position is neutral 
Airway is clear 
Breathing is regular 
Color is pink 
Temperature being maintained 


O 
O 
O 
(8) 


Initiation of KMC 
o Baby should be stable 
o Short KMC sessions alright even if the baby is receiving 
e IV fluids 
e Oxygen therapy 
e Orogastric tube feeding 


Duration of KMC 
o Start KMC sessions in the nursery 
o Practice at least one hour sessions initially 
o Transit from conventional care to longer KMC 
o Transfer baby to post-natal ward and continue KMC 
o Increase duration up to 24 hours a day 
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Initiation of KMC 
o Baby should be stable 
o Short KMC sessions alright even if the baby is receiving 
e |V fluids 
e Oxygen therapy 
e Orogastric tube feeding 


Duration of KMC 
o Start KMC sessions in the nursery 
Practice at least one hour sessions initially 
Transit from conventional care to longer KMC 
Transfer baby to post-natal ward and continue KMC 
Increase duration up to 24 hours a day 


KMC during sleep and resting 


e Resting 
o Reclining or semi-recumbent position 
o Adjustable bed 
o Several pillows on an ordinary bed 
o 


Easy reclining chair 


e Sleep 
o Supporting garment restraint for baby 
o Father & other family members can also provide skin-to-skin care 


Components of KMC 
Skin-to-skin contact 
Early, continuous and prolonged skin-to- skin contact 
Exclusive breast feeding 
Promotes lactation and facilitates feeding 
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Benefits of KMC to the baby 


Breast feeding 
= Increased breast feeding rates 
= Increased duration of breast feeding 


Thermal control 
= Effective thermal control 
= Equivalent to conventional incubator care in stable babies 


Early discharge 
= Better weight gain leads to early discharge 


Lesser morbidity 
= Regular breathing 
= Less apnoea 
= Protection from nosocomial infections 


Benefits of KMC to the mother 


Stronger bonding with the baby 
Deep satisfaction 
More confident parents 


Discontinuation of KMC 


Term gestation 


Weight ~ 2500 gm 
Baby uncomfortable 
= Wriggling out 
m Pulls limbs out 
m Cries and fusses 
Mother can continue KMC after giving the baby a bath and during cold nights 


Discharge criteria 


Baby is well with no evidence of infection 
Feeding well (predominant breast milk) 
Gaining weight (10-15 g/kg/day) 
Maintaining body temperature 

Mother confident of taking care of the baby 
Follow-up visits ensured 
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Post-discharge follow up 
Once or twice a week till 37-40 wks / 2.5-3 kg 
Thereafter, once in 2-4 wks till 3 months chronological age 
Subsequently, every 1-2 months during first year 
More frequent visits if baby is not growing well (< 10-15g/kg/day up to 40 weeks 
post-conceptional age and then ~10 g/kg/day) 
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Establishing breast feeding at birth 


‘Help mother initiate breast feeding within one hour soon after birth’. 


e All mothers should be given their babies to hold their babies with substantial skin-to- 
skin contact immediately after birth (and certainly within 30 minutes) or as soon as 
they are able to respond in the case of Caesarean deliveries under GA, provided the 
baby is stable 


The emphasis should be on the provision of an environment which is conducive 
toearly breast feeding, rather than on the first feed itself. 


Mothers should be allowed to hold their babies, with skin-to skin contactregardless of 
feeding intention, for as long as they like (at least for one hour until the first feed) 
inan unhurried environment. (during skin-to-skin contact there should be noblankets, 
nightdresses etcbetweenthe mother and her baby, however the baby who is on the 
mother needed to be covered by a blanket to keep warm) 


e All mothers should be offered help to initiate breast feeding at this time. 


Advantages 
e Increase duration of breast feeding 
Skin to skin contact for warmth 
Colonisation of baby with maternal organisms 
Colostrum as the baby’s first immunisation 
Alertness during first hour 
Suckle more effectively 


Techniques 
e Keep mother and baby together 
e Place baby on mother’s chest 
Let baby start suckling when ready 
Do not hurry or interrupt the process 
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SKIN TO SKIN AND CAESAREAN SECTION 


During elective surgery if the baby is expected to be delivered in good health, with the 
agreement of the obstetrician, the anaesthetist should lower the drape at delivery to allow 
the surgeon to deliver the baby straight onto the mother’s chest with the help of the PHO. 
The anaesthetist must be informed of this beforehand. 


If this is the plan the PHO should stand at the head of the bed wearing a sterile gown and 
gloves to help the mother receive the baby. The anaesthetist, will assist to adjust the drapes 
in order to avoid contaminating the surgical field. The PHO should cover the baby with a dry 
towel to prevent heat loss. The baby should be left with mother until surgery is finished 
unless there is a clinical indication to separate them. If the baby is taken to a resuscitaire, if 
possible use one in the mother’s line of vision. 


In order to allow this early skin-to-skin contact, prior to surgery the mother must wear the 
theatre gown with the opening in front so that the baby can be easily covered.. The 
anaesthetist or PHO should check that the ambient temperature is high enough i.e. at least 
26 degrees to prevent heat loss. 


If the baby is taken to the resuscitaire to be checked, weighed and tagged, the mother may 


not be able to see her baby as she is lying flat with a screen in front of her. Babies can be 
checked and tagged while the mother or father is holding him/her. 


BREASTFEEDING AND GENERAL ANAESTHESIA 

General anaesthesia is not a contraindication to breast feeding. The anaesthetist must be 
informed that the baby will be given for breastfeeding as soon as the mother is alert and 
stable. 


In general babies weighing less than 1800 grams or who are less than 35 weeks completed 
gestationwill be admitted initially to the NNU. 


Any baby who requires close observational monitoring can be admitted to SBCU. 
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BREAST MILK FEEDING 


What is the World Health Organisation definition of exclusive breast feeding? 
In the first six months of life, only breast milk and no other liquids or solids except for drops 
or syrups consisting of vitamins, mineral supplements or medicines if medically indicated 


Why is breastfeeding important? 


Importance for baby 


Ideal composition biochemically / nutritionally 


Protects from infections — diarrhoea, otitis media, UTI 

Optimises neurodevelopment (more lactose than cow’s milk) 

Better intelligence than formula-fed babies 

Protects from chronic diseases eg: diabetes (type 1 & 2), childhood cancers, obesity, 
inflammatory bowel disease, asthma and allergies 

Preterm — breastmilk reduces risk of sepsis, NEC 


Importance for mother 


Reduces risk of hypercholesterolaemia, diabetes, hypertension, cardiovascular 
disease 

Breast and ovarian cancer are reduced 

Hip fractures and osteoporosis are reduced 

Faster return to pre-pregnancy weight 

Lactational amenorrhea — contraception (partial) 

Stops bleeding after birth of the baby (Oxytocin) 

Stabilizes endometriosis 


Importance for family 


Improves bonding with baby 

No cost 

Convenient (no preparation) 

Fresh 

e For successful breastfeeding 

A willing and motivated mother 
An active and sucking newborn 
A motivator who can bring both mother and newborn together (health 
professional or relative) 
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e Physiology of lactation 
o Hormonal secretions in the mother 
= Prolactin helps in production of milk 
= Oxytocin causes ejection of milk 
o Reflexes in the baby — rooting, sucking & swallowing 


e Prolactin “milk secretion” reflex 
o Enhancing factors 
= Early initiation of breastfeeds 
= Good attachment & effective suckling 
= Frequent feeds including night feeds 
= Emptying of breast 


o Hindering factors 
= Delayin initiation of breastfeeds, Pre-lacteal feeds, Bottle feeding, 


Incorrect positioning, Painful breast 


e Oxytocin “milk ejection” reflex 


Oxytocin reflex stimulated by Oxytocin reflex inhibited by 
o Thinking lovingly of baby = Worry 
o Sound of the baby = Stress 
o Sight of the baby = Pain 
o CONFIDENCE = Doubt 


Reflexes in the baby — rooting, sucking & swallowing 


Whatever position the mother uses to breastfeed her baby, thefollowing points should 
apply: 


Key points of positioning — Mother: 
o Make the mother sit in a comfortable and convenient position (she can feed in 
lying down position) 
o Ensure that she is relaxed and comfortable 


Key points of positioning — Baby: 
o Baby’s head and body are in a straight line 
o Baby’s whole body is supported 
o Baby’s face is close upto the breast 
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e Key points of good attachment 
o Baby’s mouth is wide open 
Baby’s chin touches the breast 
Baby’s lower lip is curled outward 
There is more areola visible above than below the baby’s mouth 


e Causes of poor attachment 
Use of an artificial teat on a feeding bottle -before breastfeeding established 
Inexperienced mother — first baby or previous baby bottle fed 
Functional disability — small or weak baby, breast engorged, large, delay in first 
feed / skin-to-skin care 
Lack of skilled support — less traditional help and community support, doctors, 
midwives, nurses not trained to help 


e Results of poor attachment 
Pain and damage to nipples — sore nipple and fissures 
Breast milk not removed effectively - breast engorgement 
Poor milk supply (make less) — baby unsatisfied, frustrated, refuse to suckle, 
wants to feed a lot, baby fails to gain weight 


e Effective suckling 
o Foran infant who shows signs of good attachment, the next step would be to 
assess suckling: 
o If the infant takes several slow deep sucks followed by swallowing and then 
pauses, then he/she is sucking effectively 


Rooting reflex 

When something 

touches lips, 

baby opens mouth 

puts tongue down 
p and forward 


Skill 


Mother learns 
to position 
baby 

Baby learns 
to take 
breast 


Sucking reflex 


When something touches 
palate, baby sucks 


Swallowing reflex 


When mouth fills with 
milk, baby swallows 
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Problems in breastfeeding 


e Problems in breast feeding : Inverted nipple 
Treatment should begin after birth. 
Ensure early opportunity for breastfeeding andextra support in positioning and 
attachment. 
Manually stretch and roll the nipple between the thumb and finger several times 
a day. 
Teach the mother to grasp the breast tissue so that areola forms a teat, and 
allows the baby to feed. 
Syringe suction method. 


e Problems in breastfeeding: Sore nipple 
e Look for a cause: 

o Check the baby’s attachment at the breast 

o Check the baby’s position if the attachment is satisfactory 

o Examine the breasts — engorgement, fissures, candida 

o Ask if mother washes the breasts after each feed (frequent washing leads to 
sore nipple) 
Check the baby’s oral cavity for candida 

o If all of above are ok consider tongue tie in the baby as a probable cause 


e Sore nipple: management - Give appropriate treatment: 
o Improve the baby’s attachment and continue breastfeeding 
Manage engorgement 
Express breast milk and give to the baby if sucking is very painful 
Treat candida 
Build mother’s confidence 
Wash breasts only once a day; avoid using soap 
Avoid medicated lotions and ointments 
Gently apply hind milk onto nipple and areola after each feed 


e Breast engorgement 
o Causes 
=" Delayed and infrequent breastfeeds 
=" Incorrect latching of the baby 
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Full breasts: Engorged breasts: 
Occur 36/72 hours after can occur at any time during breastfeeding 
birth. Painful; oedematous 
Hot, heavy, may be hard Tight, especially nipple area 
Milk flow not affected Shiny 
Fever uncommon May look red 
Milk NOT flowing 
Fever may occur 
May cause a decrease in milk supply if it happens 
often 


Treatment 
Give analgesics to relieve pain 
Apply cold packs locally; do NOT apply warm compresses 
Put the baby frequently to the breast 
Do NOT express and empty the breast fully; if very uncomfortable express just 
enough to minimise severe discomfort 
If tightness around areola is preventing the baby from attaching express a small 
amount to soften the area 


e “Not enough milk”: 
o “Not enough milk”: causes 

Mostly perceived rather than an actual inadequacy 
Not breastfeeding often enough 
Too short or hurried breastfeeding 
Night feeds stopped earlyand replaced by bottle feeds 
Poor suckling position 
Poor oxytocin reflex (anxiety, lack of confidence) 
Engorgement or mastitis 


o “Not enough milk”: management 
Kangaroo mother care 
Put baby to breast frequently 
Baby to be correctly attached to breast 
Build mother’s confidence 
Back massage and relaxation can help 
Use galactogogues (metaclopropamide) judiciously 


o Adequate weight gain (or acceptable weight loss) and urine frequency 26 times a day 
(after day 5) are reliable signs of enough milk intake 
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e Adequacy of breastfeeding 
Breastfeeding is considered adequate if the baby 
Goes to sleep for about 2hrs after each feed 
Passes urine 26times in 24 hrs 
Gains weight at 10-15 g/kg/day 
Crosses birth weight by 2 weeks 


Indications for alternative feeding methods 

Baby Mother 

o Hypoglycaemia Is ill 

o Not sucking effectively (e.g. preterm, ill, | Has flat/inverted nipple or engorged breast 
cleft lip/palate) 


Expression of breast milk 
Hold a wide necked, clean container under the mother’s nipple and areola 
Place her thumb and first finger behind the nipple (at least 4 cms from the tip of the 
nipple) 
Apply pressure inward toward the chest wall 
Compress and release the breast between finger and thumb using a rolling motion 
rather than sliding the fingers on the breast 


Compress and release all the way around the breast,keepingthe fingers the same 
distance from the nipple 

Express one breast until the milk just drips, then express the other breast until the 
milk just drips. 

Alternate between breasts 5 or 6 times, for at least 20 to 30 minutes 

Stop expressing when the milk no longer flows but drips from the start 


Back massage 
Mother sits down, leans forward, folds her arms on a table in front of her, rests her 
head on her arms 
Her breasts hang loose and unclothed 
The helper works down both sides of the spine at the same time from the neck to just 
below the shoulder blades 
She uses her closed fist with her thumbs pointing forwards 
She presses firmly making small slow circular movements with her thumbs and 
continues for 2-3 min 
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Storing expressed breastmilk 

1. Room temperature : 4 hours 

2. Refrigerator : 72 hours (5°C or lower) 

3. Freezer : 2 weeks (-15°C) to 3 months (-18°C) 


Options available: 
e Cup 
e Spoon 
e Gastric tube 


Cup Feeding 
Cup and spoon are easy to clean with soap and warm water 
An ideal cup can hold 50 to 90 mL of milk 
It can be glass or plastic and easily washable 
Edge should be rounded and smooth 
A cup with a lid is useful for storing expressed breast milk 
Variations of cups with lips and spouts can easily be found 
They should be used with extreme caution 
It is DANGEROUS to POUR milk into a baby’s mouth 


Cup Feeding Steps 

e Puta measured amount of milk in the cup (do not fill more than 2/3 at a time ) 

e Infant should be awake and held sitting semi-upright on caregiver's lap with the care 
giver’s arm supporting the baby’s shoulders and neck 
Put a small cloth on his or her chest to catch drips of milk 
Wrap the carer’s arm gently around the baby’s middle to keep his/her own hands down 
and away from the cup 
Hold the cup so that it just touches the baby's mouth. It should reach the corners of 
her/his mouth and rest lightly on her/his bottom lip 
Tip the cup so that the milk reaches the baby’s upper lip 
Do NOTpour the milk into the infant's mouth 
Allow the infant to take the milk himself (upon smelling the breastmilk, the baby 
becomes alert, opens its mouth, and puts its tongue into the milk to start the feed) 
Feed the infant slowly; some milk may spill from the infant's mouth 
When the infant has had enough, he or she will close his or her mouth and will not take 
any more. Do not force-feed the infant. 
Pouring the milk into baby’s mouth can cause aspiration 
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Advantages of cup feeding 

e Simple equipment ; easy to clean 
Baby can take what it needs in its own time 
Mother can do it herself 
Good eye contact between mother and baby 


Measuring the correct amount of milk 
To measure 30 mL 
Use a desert spoon which holds approx. 10 mL 
Take 3 spoonful of milk 
Put a mark on the outside of the cup to guide the mother as to how much milk is 
needed each time 
If the baby does not take the required amount: feed more often or for longer 


Spoon feeding 

e Advantages 
o Useful for collecting small amounts of colostrum in the first days of life 
o Useful in a baby with cleft lip/palate 

e Disadvantages 
° Slow method of feeding 
o Often difficult to manage a spoon and a milk container while holding the 

infant semi-upright 


Feeding milk by gastric tube 
Insert a gastric tube 
Confirm tube position before feeding 
Mother to hold the baby or participate in feeding if possible 
Determine the required volume of feed 
Remove the plunger of a sterile syringe& connect the barrel to the end of the tube 
Pour the milk into the syringe with the tip of the syringe pointed downwards 
Hold the syringe 5-10cm above the baby 
Allow the milk to run down by gravity 
After feeding, remove the syringe and cap the tube 
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Ten steps to successful breastfeeding 


1. Every facility providing maternity services and care for newborn infants should have a 
written breastfeeding policy that is routinely communicated to all health care staff. 


. Train all health care staff in skills necessary to implement this policy 


Inform all pregnant women about the benefits and management of breastfeeding 


Help mothers initiate breastfeeding within one hour of birth 


Show mothers how to breastfeed, and how to maintain lactation even if they are 
separated from their infants 


Give no food or drink, unless medically indicated 
Practice rooming-in : allow mothers and infants to remain together 24 hrs a day 
Encourage breastfeeding on demand 


Give no artificial teats or pacifiers (also called dummies or soothers) to breastfeeding 
infants 


. Foster the establishment of breastfeeding support groups and refer mothers to them on 
discharge from the hospital. 


The Baby Friendly Hospital Initiative (BFHI) is a global campaign by the 
WorldHealthOrganisation (WHO) and the United Nations Children’s Fund (UNICEF). Theaim 
of this campaign is to achieve best practice in supporting breast feeding withinmaternity 
services by implementing the Ten Steps to Successful Breast feeding, which were first 
published in a joint WHO/UNICEF statement in 1989 “Protecting,promoting and supporting 
breast feeding: the special role of maternity services.” 


In order to obtain Baby Friendly status, 

e fullimplementation of the Ten Steps is necessary plus either 

e aminimum breast feeding rate of 75% on discharge from hospital (Global award) or a 
commitment to strive for a minimum breast feeding rate of 75% on discharge 
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Before discharging from post-natal ward / Neonatal unit 
By the nurses and midwives 


Check with parents 
e Passage of meconium taking up to 24 hrs and urine up to 48 hrs of life is usually normal 
e Mothers satisfaction with breastfeeding 


Check from notes 
o  Baby’s weight 
o Temperature 


Advice on discharge 
Keep warm 
Wash hands 
Minimise handling 
Restrict visitors 
Know danger signs - seek help 
Exclusive breastfeeding 
e check technique 
e LMC for follow-up 
Home visits by PHM 
Immunisation 
Ensure baby check done & CHDR given 


Check on basic life support skills by parents 
Prevention of hypothermia & keeping the baby warm at home 
Prevention of hypoglycaemia by promoting exclusive breast feeding 


Kangaroo mother care (KMC) 


Developmental care 
Follow-up in the community 
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Discharge check by Medical Officers 


Do not miss 
?TOF - Excessive drooling of saliva 
Look for cataract: red reflex using ophthalmoscope 
Heart rate / sounds (Cardiac murmurs and heart sounds - check on both sides — to exclude 
congenital diaphragmatic hernia) 
Femoral pulses — if absent or weak — need assessment 
Dislocation of hip 
Feel for testes in male baby 


Examine for 
Quick screening for malformations 
Screen from top to bottom, midline, and back examination 
Orifice examination (Anal opening, palate for cleft palate) 
Dysmorphic features (clinodactyly, Simian crease,brachecephaly) 
?TOF - Excessive drooling of saliva 
Look for any abnormal swelling 
Abnormality of limbs, digits & spine 
Eyes, ears, umbilicus 
Look for red reflex 
Depth or extent of jaundice 
Look for abdominal distension 
Exclude danger signs 
Assess & observe 
o Breathing rate / pattern ( grunting, cry) 
o Color 
o Heart rate (Cardiac murmurs and heart sounds - check on both sides — to exclude 
Congenital diaphragmatic hernia) 
o Activity- feeding , movements 


Feel for 

Any abnormal swelling: 

Caput, cephalhaematoma 
Palpable femoral pulses 
Dislocation of hip 
Capillary refill time ( CRT) 
Confirm the findings of inspection 
Palpate the abdomen 
Feel for testes in male baby 
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Look for 
E Sensorium 

Temperature STOPS 

Oxygenation 

Perfusion 

Sugar 


Active Lethargy 
Good suck Poor suck 
Sensorium Normal tone Floppy 
Responsiveness Poor response 
Good cry Poor cry 
Spontaneous movements Decreased movements 


Normal (Warm hands and feet) 36.5 — 37.5°C 
Hyperthemia>37.5° 
Cold stress : 36.1 to 36.4°C 
Temperature Moderate hypothermia: 32 to36°C 
Severe hypothermia: <32°C 
Use dorsum of your hand to touch abdomen and peripheries (hands & 
feet) 
Hands and feet get cold first 


Axillary temperature (Do not add 1 degree) 


Activity 

Heart rate & 

CRFT 

Skin colour- pale & mottled 

Cold peripheries Appropriate cuff sizes 
Femoral pulse — absent Appropriate application 


Age / Gestation norms 
Urine output 1-3ml/kg/hr 


Glucometer/ venous blood 


Perfusion 
Normal or 
poor 


Sugar / Normal i , sugar 
Capillary blood Asymptomatic hypoglycaemia >47mg/dl 
gas Symptomatic hypoglycaemia s36 mmol/| 


pH & PaCO, 
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Before discharging from the hospital 
Check on the knowledge on danger signs 
Bleeding 
Jaundice — early extensive, prolonged 
Failure to pass meconium or urine within 24 -48 hours 
Bile-stained vomiting 
Persistent vomiting 
Poor feeding 
Undue lethargy 
Excessive crying 
Drooling of saliva /choking 
Respiratory difficulty/apnoea/ cyanosis 
Body temperature changes 
Seizures 
Evidence of infections 
= conjunctivitis, 
= pustules, 
=" umbilical sepsis 
= oral thrush 


Newborn screening 
e Neonatal examination (birth defects) 
e Pulse oximetry screening for critical congenital heart disease 
* Hypothyroidism screening — TSH (Heel prick TSH- to Karapitiya / MRI) 
e Hearing screening 
e Done in postnatal ward 
e Ina quiet room 
e Oto-acoustic emission 
e Done ina few hospitals currently 
e Preterm babies — retinopathy of prematurity screening 
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Low Birth weight (LBW) 


Objectives 
To understand the types and causes of LBW 
To learn appropriateness of birth weight to gestation 
To recognize the problems of LBW neonates 
To learn the principles of management 


Definition: Birth weight <2500 g 
Incidence :~30% of neonates in Sri Lanka 
LBW babies account for about 75% neonatal deaths and 50% infant deaths 
LBW babies are more prone to: 
e Malnutrition 
e Recurrent infections 
e Neurodevelopmental delay 
LBW babies have higher mortality and morbidities 
Two types based on the aetiology 


Preterm 
e <37 completed weeks of gestation 
e Account for 1/3 of LBW 


Small-for-date (SFD) / Intra Uterine Growth Restriction (IUGR) 
e <10" centile for gestational age 
e Account for 2/3" of LBW neonates 


Aetiology of Prematurity 
Low maternal weight, teenage / multiple pregnancy 
Previous preterm baby, cervical incompetence 
Antepartum hemorrhage, acute systemic disease 
Induced premature delivery for maternal pre-eclampsiaetc 
Majority unknown 


Aetiology of SFD / IUGR 
Poor nutritional status of mother 
Hypertension, toxaemia, anaemia 
Multiple pregnancy, post maturity 
Maternal chronic illness 
Tobacco use 
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Prematurity 

e Date of last regular menstrual period 
e Ultrasound scans in the first trimester 
e Physical features 

e Breast nodule 

e Genitalia 

e Sole creases 

e Ear cartilage / recoil 


SFD / IUGR 
e Intrauterine growth chart 
e Physical characteristics 
e Emaciated look 
e Loose folds of skin 
e Lack of subcutaneous tissue 
e Head bigger than chest by >3cm 


Pre-term problems 
Birth asphyxia 
Hypothermia 
Respiratory distress 
Feeding difficulties 
Hypoglycemia 
Infections 
Hyperbilirubinemia 
Apnoeic spells 
Intraventricular hemorrhage 
Metabolic acidosis 


Problems — SFD babies 
e Birth asphyxia 
e Hypothermia 
Hypoglycemia 
Infections 
Polycythemia 


LBW -— issues at birth 
e Transfer mother to a well-equipped center before delivery 
e Skilled person needed for effective resuscitation 
Prevention of hypothermia — topmost priority 
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LBW — needs for referrals / admissions 
e Birth weight <1800 g 
e Gestation <34 wks 
e Unable to feed** Irrespective of birth weight and gestation 
* Sick neonate* 


Keeping warm in hospital 
Skin-to skin method 
Warm room 
Warmly wrapped 
Incubators 


Deciding the initial feeding method 
Two factors 
1. Hemodynamically stable or not? 
2. Feeding ability 


Deciding the initial feeding method 
Is (s)he stable? 
Presence of any one of these signs = UNSTABLE 


Fast breathing (RR>60/min) 
Severe chest in-drawing 

Apnoea 

Requirement for oxygen 
Convulsions 

Abnormal state of consciousness 
Abdominal distension 


Gestational age | Maturation of feeding skills Initial feeding method 
< 28 weeks No proper sucking from breast; may suck hand | Intravenous fluids 
Reduced gut motility TPN 

28-31 weeks Immature sucking bursts OG tube feeding with 
Poor coordination between suck/swallow and | occasional cup feeding 
breathing 
32-34 weeks Slightly mature sucking pattern Feeding by cup / spoon 
Coordination begins 
>34 weeks Mature sucking pattern Breastfeeding 
More coordination between breathing and 
swallowing 


In spite of the above generalisations babies are very variable in their ability to feed and suck. The 
above can be used as an initial guide but baby needs to be observed during attempted feeding to 
assess actual ability. Some babies learn very quickly too 
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Progression to oral feeds 
e Based on two factors 
e Stable or not? 
e Maturation of feeding ability 


Choice of milk 
Breast milk 
e Perfectly adapted to the infants’ needs — start breast feeds / EBM within one hour of birth 
e Consistent evidence: 
o Reduces infections and necrotising enterocoilitis 
o Improves neurodevelopmental outcomes 
o Long term effects on blood pressure, lipid profile and pro-insulin levels 
e The best milk for a LBW infant is his/her own mother’s milk 
e Incase mother’s milk is not available, then the choices in order of preference are: 
Expressed donor milk (only where milk banking available) 
Infant formula (standard/pre-term formula) 


Nutritional supplements 
Gestation <37 weeks and / or birth weight < 2000g 
e Iron: from 2 weeks 
e Multivitamin: from 2 weeks of life (for vitamin D) 


Gestation <32 weeks and / or <1500 g 


e Calcium & phosphorus 
e = Multivitamin 
e iron 


Nutrient supplementation 
Recommended supplements for infants 1500 - 2000g 
Nutrient Route | Dose When 
Iron Enteral | 2 mg elemental iron/kg/day From 2 weeks of age (if tolerating full 
(maximum 15 mg/day) enteral feeds) 
Multivitamin | Enteral | For Vitamin D 200-400 IU/day | From 1 week of age until 12 months of age 


Supplements for breast milk fed infants <1500g 
Nutrient Route | Dose When to start? When to stop? 
Phosphorus | Enteral | 100 mg/kg From time of tolerating full | Until 40 weeks post- 
enteral feeds menstrual age 
Calcium Enteral | 200 mg/kg/day -do - -do - 

Multivitamin | Enteral | Vit D 400 - do - Until 12 months of age 
IU/day 
lron Enteral | 2 mg/kg/day From 2 weeks of age / Until 23 months of age 
tolerating full enteral feeds 
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Key messages 
LBW infants - at risk of high mortality and significant morbidities 
Two major types of LBW - Preterm and IUGR/SGA 
Morbidities different in both types 
Choice of feeding method - based on the feeding ability of the infant 
Breast milk — milk of choice, irrespective of the feeding method 


Low birth weight (LBW) infants, including those with very low birth weight, should be fed 
mother’s own milk 
LBW infants, including those with very low birth weight, who cannot be fed mother's own 
milk should be fed donor human milk (recommendation relevant for settings where safe 
and affordable milk banking facilities are available or can be set-up) 
LBW infants, including those with very low birth weight, who cannot 
be fed m 

VLBW infants who cannot be fed mother's own milk or donor human 

milk should be given preterm infant formula if they fail to gain 

weight despite adequate feeding with standard infant formula 
LBW infants, including those with very low birth weight, who cannot be fed mother's own 
milk should be fed standard infant formula from the time of discharge until 6 months of 
age (recommendation relevant for resource-limited settings). 
Very Low Birth Weight (VLBW) infants who are fed mother’s own milk or donor human milk 


should not be routinely given bovine-milk based human milk fortifier. 
VLBW infants who fail to gain weight despite adequate breast milk feeding should be given 
human milk fortifiers, preferably those that are human-milk based. 
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Management of hypoglycaemia in newborns 


At risk group 

e LBW< 2.5kg Small for GA 

e Large baby (BW >4kg) Baby of a diabetic mother 
e Asphyxiated babies 


Identifying a baby with hypoglycaemia 
Baby with one or more of the “danger signs” 
(Lethargy/Stupor, Poor suck or difficulty in feeding, Jitteriness, convulsions, apnoea) 


Blood glucose <45mg/dl @ 2 hoursAND 
Baby has no symptoms 
Blood glucose >25mg/dl -Breast feeding or expressed breast milk (EBM) 


Monitor blood glucose after 1 hour or before next feed 
Monitor blood glucose before next feeds; 
Discontinue monitoring if RBS is >45mg/dl on two consecutive measurements 


Increase frequency (if breast fed) or increase volume of feed (if cup / spoon fed) 


Blood glucose 25 — 45mg/dl AND Baby has symptoms OR <25 mg/dl 
Bolus of 2ml/kg 10% dextrose IV over 1-5 minutes 
IV 10% dextrose at daily maintenance rate 6mg/kg/min 
Monitor blood glucose after 30 minutes — Blood glucose >45mg/dl 
Continue glucose infusion 
Monitor blood glucose every 3 hours 
If level of is 45mg/dl or more on two consecutive measurement, start decreasing glucose infusion rate: 
Increase oral feeding concurrently 
Stop IV fluids when oral feeding reaches at least 2/3 of daily requirement. 
Allow the baby to breastfeed 
Stop monitoring when 2 values of RBS are more than 45mg/dl on full oral feeding 


RBS remains low <45mg/dl after 2 boluses, 
e Continue IV dextrose and increase glucose infusion rate by 2mg/kg/min. 
e Recheck blood sugar after 30 minutes. 


RBS remains <45mg/dl, 
e Increase Glucose infusion rate by 2mg/kg/min, every 30 minutes, up to 12mg/kg/min. (if RBS remains 
<45mg/dl > refer to NICU guidelines 
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Management of Infants “at risk“ of Hypoglycemia 


Premature 

B.Wt<2.5kg at term 

SGA <10TH centile on growth chart 

Hypothermia 

Perinatal hypoxic ischemia 

Maternal medication (hypoglycemic/beta blockers) 
Infant of diabetic mother 


Nursing care 
Dry baby 
Skin to skin contact 
Keep warm 
Supervised feed as soon as possible(within 1 hr) 
Aim to feed 3 hrly as a minimum 
Check blood glucose prior to second feed 


RBS >2.6 mmol/l 

e 3hrly feeds 

e Blood Glucose pre feed 3 hrly for 24 hrs. 

e Stop Blood Glucose checks after 4 consecutive BG>2.6 mmol/l 


RBS 1.5- 2.5 mmol/l 
Feed immediately 
Extra help with feeding 
Recheck Blood Glucose in 1hr — if Blood Glucose >2.6 mmol/l 
3 hrly feeds 
Blood Glucose pre feed 3 hrly for 24 hrs. 
Stop Blood Glucose checks after 4 consecutive BG>2.6 mmol/l 


RBS <1.5 mmol/l 
Check lab glucose 
Admit to SCBU 
Intra venous 10% Dextrose 2ml/kg followed by infusion 4-6mg/kg/min 
Blood Glucose <2.6mmol/I — Check lab glucose 
Monitor BG after 30 min and then 3hrly 
If BG level 2.6 mmol/l or more on two occasions start decreasing glucose infusion rate 
And increase oral feeds concurrently. 
If BG <2.6mmol/I increase glucose infusion rate gradually. 
When it is >12.5 mg/kg/min —investigate to find out causes for persistent hypoglycemia 
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Management of Respiratory Distress 


Signs of Respiratory Distress 


eTachyponoeae Grunting eFlaring of alaenasi 
e Recessions e Cyanosis 


Causes — Term baby Causes — Preterm baby 

Congenital pneumonia e IRDS 

TTN Check for 

MAS e Check on gestation 

Congenital diaphramatic hernia e Ante natal steroids 

Congenital lung abnormalities e Risk factors for sepsis 
Check for risk factors for sepsis 


Sensorium e Increase temp according to the 
o Activity /Lethargy skin mode 
o Tone -— normal / hypotonic e Decide on KMC 

Temperature 


Airway & Breathing Oxygen saturation Airway & Breathing 
Respiratory rate Nasal prong oxygen or catheter 
Check on Silverman score CPAP ventilation 
SpO,in air& with FiO, Intubation & surfactant 
Pre & post ducal with neonatal probes Consider surfactant 
Capillary blood gases 
Perfusion Perfusion 
Heart rate, peripheral pulse rate & IV line 
volume Septic screen 
CRFT 10% dextrose 
Line of coldness Decide on antibiotics 
NIBP-Check on mean arterial pressure Decide on early enteral feeds 


(EBM) 


Consider Signs of deterioration Signs of Improvement 

e Consider signs of Increasing respiratory e Remove oxygen -— observe 
infections distress every 15mintes desaturation 

e Consider CXR Increasing oxygen or cyanosis 

Measure & Monitor requirement Alternative methods of 

Check temperature Worsening of blood feeding or direct breast 

SpO2 by pulse oximeter gases 

MAP, CBG, RBS 
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Surfactant Thera 


Indications 
e RDS in pre-term baby 
e Meconium aspiration syndrome & pulmonary haemorrhage (Seek consultant’s advice) 


Timing of administration for SDLD 
e Early administration is more effective 

— Initial dose should be given within first 24 hours 
e Rescue if CPAP not adequate 

— RDS requiring intubation 


Requirements for procedure 

e Surfactant (Survanta -4ml/kg[100mg/kg]) 

e Sterile gloves 

e 5FG feeding tube — cut to required length with sterile blade 
e Experienced medical officer to administer and assistant 


Procedure 
Warm to room temperature 
Do not shake 
Calculate the dose 
Ensure correct ETT position 
Invert the bottle 2-3 time (without shaking to mix) 
Draw up the required volume 
Give it 1-2 aliquots depending on the volume 
Take 20-30 minutes for the procedure and give manual breaths for a brief period 
Reduce FiO, as required during and soon after the procedure 
Do not suck the ETT for 4-6 hours 
Capillary blood gas after 1hour and adjust the setting 
Assess oxygen requirement after 6-8 hours of therapy — if >30% a repeat dose is indicated stat 
Documentation is essential 
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PAP Guidelines 


Indications for Pre-term babies Indications for term babies 
Spontaneous breathing e Pneumonia 
Preterm neonate e Meconium Aspiration 
Respiratory distress (Silverman 
score >3) 
Recurrent apneas 
Post extubation 


Contraindications 
Poor respiratory efforts 
Congenital diaphragmatic hernia 
Tracheo-esophageal fistula 
Cardiovascular instability 
Choanal atresia, cleft palate 


Connect to a 
Pulseoximeter 

Fix the CAP (size) 
Right size prongs, 
interface and device 
Check the circuit 


Cap sizes Prongs Sizes 

e <25cm, Size 0 <700g 

e 25-29cm, Size 1 700-1000g 
e 30-35 cm Size 2 1000-2000g 
Size 3 2000-3000g 
Size 4 3000-4000g 


Flow, PEEP and FiO2 (rule of 5 
PEEP - 5 cms (Chest recessions, air entry, CXR) 
FiO? - 50% 
Flow - 2 to 5 liters 
— Minimum to ensure continuous bubbling 
— High flow- check for leaks (open mouth) 


Trouble shooting 


Settings 
PEEP 


FiO (21% to 60 %) : SpO2 90% - 94% 
FiO? : Air-oxygen lending 
FiO2 = 0.2x air flow + O2 flow 
air flow + O2 flow 
Temperature of inspiratory gases at 37°C 
Relative humidity of 100% 
No condensation in the inspiratory circuit 
The temperature measurement near the prongs 


PEEP (4 to 8 cms) : Recessions / CXR 
PEEP of < 4 cm H20 never given! 
CPAP of 4-7 cm H20 is a good range 
CPAP of > 7 cm H20 is a bad range 


Flow 
— Ventilator 6 to 8 cms of water 
— Bubble minimal bubbling (1 to 7 Itrs./min) 
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e Sensorium 
Posture 
Activity, 
Tone, 
Responsiveness 
Comfortable baby 


e Temperature 
= Temperature in humidifier 
= Avoid condensation in the tube 


e Oxygen saturation 
Position 
Colour 
SpO2 in air / with oxygen — Normal saturations: 87% - 93% 
Nasal prongs (proper size, no leak ) 
Check the circuit for condensation 
Abdominal distension & OGT — CXR 


Respiratory rate / Silverman scoring 

Minimal retraction, no grunt 

Air entry 

Chest expansion 

Abdominal breathing 

ABG — (PaO; 60-80, PaCO> 40-60, pH 7.35-7.45, BE+2) 


e Perfusion 
Heart rate 
Normal NIBP 
Normal CRFT 
Pulse volume 
Urine output (ml/kg/hr) 
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CPAP SPO2 FIO2 


CPAP failure 


v Insufficient applied pressure 


¥ Insufficient circuit flow 
v Inappropriate prong size or placement 
¥  Baby’s open mouth 


Increase CPAP pressures 
= Continuing or increased retractions, grunt 
Recurrent apneas 
Desaturation [Sp02<85%/ PaO2<50 : PEEP>7 & Fi02>60%] 
Worsening lung disease / Opaque X-rays 
PaCO,> 55, 
Poor respiratory efforts —-Asynchrony between chest and abdominal muscles 
Baby not tolerating CPAP 
Downe’s Score > 7 
FiO2 > 50% and PEEP > 6 at 30minutes 


De-saturating 

=" Displaced-distorted prongs 
O bstructed nares 
P neumothorax 
E quipment failure 
Complete or partial circuit disconnect 
Complete or partial prong disconnect 
Displaced prongs 
Inadequate flow through the circuit 
Prongs are too small for the patient 

= Patient’s mouth is open 

e Weaning 

Gradually decrease FiO; to 30-21% (steps of 5%) 
Decrease PEEP to 4 cm (step of 1cm) 
The disease process has improved 
If PEEP 4 cms& FiO2< 30% & clinically well (no RD, SpO2> 90% & Normal ABG) : 
Remove CPAP 
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Nursing Issues 


Airway Monitoring 
Suction the mouth, nose and pharynx every 3 hrly 
More frequent if symptomatic 
Moisten the nares with normal saline or sterile water 
Pass a suction catheter more at-least in each shift to ensure adequate airway clearance 
Suction the mouth, nose and pharynx 
Moisten the nares with normal saline or sterile water 
Note the color, consistency, & quantity of nasal secretions 


Nasal septal injury is preventable 
Careful observation 
Correct prong size 
Correct prong position 
Effective attachment 
Careful infant positioning 
Maintain 2-3 mm between bridge of prongs and septum 
Evaluate the nasal septum every hour 
Use correct prong size and avoid twisting of prongs 
Secure prongs in place correctly 


Do not use creams/gels/ointments/adhesive barriers (Duoderm) on the septum 
Avoid fixing the prongs too close to the septum 

Use lubricants for cleaning the nostrils 

Frequent suction 

Humidification/warmth 


Assessing Skin integrity 
Color 
Quality of perfusion 
Possible areas of pressure or excoriation 
Frequent observation 
Minimize points of contact 
Keep dry and clean 
Avoid topical applications — spirit x 


INTERFACE: Assessing Nose 
Note the size, shape, and position in relation to the rest of the face 
Are the nares symmetrical, stretched out? 
Is there any blanching of skin at nares? 
Is there a skin breakdown? 
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Neonatal Management of Meconium at Delivery 


Start clock 

Dry and cover without too much stimulation 
Keep warm 

Assess condition of the baby 

Management depends on your assessment 


All babies born through meconium stained liquor have not aspirated meconium 
Assessment — Crying and vigorous 


No suction — Suctioning of nose and mouth of unborn baby, while head is still on perineum, is 
not recommended. 

Routine newborn care 

Give to parents 

Skin to skin contact 

Keep warm 


Screaming babies have an open airway: leave them alone 


Assessment — No breathing, Poor tone 
Floppy babies :-HAVE A LOOK 


e Floppy baby with heart rate >60/min 
e Endotracheal suctioning via suction catheter or ET tube (if connector available) 


e Direct laryngoscopy 
= Introduce suction catheter into trachea 
= Switch on the suction 
= Withdraw the catheter 


e Direct laryngoscopy 
= ETT intubation 
= Apply suction catheter onto ETT 
= Switch on the suction 
= Withdraw the ETT 
¢ Floppy baby with heart rate <60/min 
= Rapidly inspect oropharynx to clear potential obstructions (NOT tracheal 
suctioning) 
=" Bag and mask ventilation in neutral position with jaw thrust 
= Low threshold for intubation if skilled person available and baby not improving 


DO NOT PERFORM NORMAL SALINE STOMACH WASHOUTS ROUTINELY 
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Pulmonary Haemmorrhage 


Key points for Diagnosis 
Respiratory Distress 
Apnoea 
Pallor 
Bradycardia 
Shock 
Blood stained fluid in trachea 


Management 
Resuscitate A-B-C 
Inform consultant 
Ventilate — start with conventional ventilation 
Consider high PEEP (up to 6-10 cmH20). 
Ensure good chest movement 
Consider HFOV if conventional unsuccessful 
May need sedation / muscle relaxants 
Treat hypovaloaemia and maintain BP (may need inotropes) 
Transfusion of blood products (FFP, Pack RBC) if evidence of coagulopathy or anaemia 
Avoid fluid overload 
Intravenous antibiotic 


Investigations 
FBC 
Coagulation screen 
Biochemical profile (U&E, Creatinine ) 
Blood culture 
CRP 
Blood gas 
CXR 
Cranial USS scan 
2D ECHO to assess PDA, LVF 


Pulmonary haemorrhage in a preterm infant 
is often due to opening up of the PDA 
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Apnoea of Prematurity 


<30 weeks of gestation 
e Needs prophylactic treatment with caffeine / aminophylline 


30-34 weeks gestation 
e Diagnosis by exclusion 


Differential diagnoses need to be considered 
Airway O\obstruction 
Infection 
Hypothermia / Hyperthermia 
Gastro-oesophageal reflux 
Neurological causes (IVH, asphyxia, seizures) 
Drugs 
Metabolic (hypercalcaemia, hypoglycaemia, hyponatraemia or acidosis) 
Haematological (anaemia, ) 
Cardiovascular (PDA, Coarctation, etc) 
Pulmonary (impaired oxygenation) 
Treatment 
Aminophylline 
Loading dose — 6mg/kg 
Maintenance dose 2.5mg/kg b.d; start after 12 hours (increase if necessary to 3.5mg/kg every 
12 hours) 
Administration — IV infusion dilute to a concentration of 1mg/ml with 5% dextrose or normal 
saline 


Caffeine citrate 
Loading dose -20mg/kg IV in two divided doses one hour apart. 
Maintenance dose 10mg/kg daily IV / oral after 24hrs. 
10mg caffeine citrate = 5mg caffeine base 
Administration — give over 20 minutes 
Compatible with maintenance fluid (containing glucose, sodium, Potassium) and with 
dobutamine infusions. 
Check baby’s heart rate before administration 
If >180/min — contact consultant 


When to stop 
e Asymptomatic baby >30 weeks corrected gestational age 
e All babies should have stopped by 34 weeks of corrected GA. 


When to send home 
e Once drug is discontinued observe for 4 days 
e Monitor with pulse oximetry for 48 hrs and further 48hrs with clinical bed side observation 
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Persistent Pulmonary Hypertension of the Newborn 


Diagnosis 
e Pre & post ductal saturation difference >5% (reversed shunt) 
e Exclude CHD by 2D ECHO 
e ABG 


General 
Consider early intubation 
Sedate and paralyse 
Mechanical ventilation (conventional or HFOV,) aim to maintain 
o PaO, between 8-10kPa 
o PaCO, between 4-6 kPa 
o pH>7.35 
o BEless than - 2 
Maintain normothermia 
Maintain systemic blood pressure (MAP) above pulmonary pressure (may need MAP>60) 
Consider inotropes (Dopamine & noradrenaline) 


Pulmonary vasodilator — ideally nitric oxide 
Oxygen, aiming saturation >95%. 
Consider Magnesium sulphate bolus 50mg/kg over 20-30 minutes if MAP is maintained 
Sildenafil 
Alkalinise with NaHCO; to maintain pH >7.35 
Nitric oxide at 20ppm when OI >15 


Correct and treat 

e Hypoglycaemia 

e Hypocalcaemia 
Infection 

e Pneumothoraces 
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Management of Newborn with seizures 


Differentiate a seizure from jitteriness 


Secure airway 

Face mask oxygen 

Optimise breathing, circulation and temperature 
Check BM — RBS 

IV cannula — FBC, BC, CRP, Cat, SE 


Blood glucose <45mg/dl 
e Give 2ml/kg 10% Dextrose 
e Start dextrose infusion 


Blood sugar — normal & Seizure-continuing 
e Phenobarbitone 20mg/kg IV slowly over 20 minutes 
e Repeat Phenobarbitone10mg/kg IV slowly every 30 minutes until a total of 40mg/kg is 
reached. 


Seizures continuing 
IV Phenytoin 20mg/kg slowly over 20 minutes 
IV clonazepam 100mcg/kg loading dose and then 10-40mcg /kg/hour 
Signs or suspicious of meningitis 
Consider Lumbar puncture & IV cefotaxime 80mg/kg 
Low serum Calcium & Give IV Calcium 


Causes 
Hypoglycaemia 
Meningitis 
Intraventricularhaemorrhage 
Asphyxia 


Seizures controlled with initial management 
e Start maintenance Phenobarbitone 5mg/kg PO 
e Once daily 12 hours after the last seizures 
e Consider neuro imaging for refractory seizures 


No clinical seizures in the next 72 hours 
e If controlled by Phenorbarbitone alone, stop without tapering of the dose 


e If controlled by more than one drug, stop the drugs one by one. Phenobarbitone should be 
stopped the last. 
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NEONATAL MANAGEMENT OF 
MATERNAL PROLONGED RUPTURE OF MEMBRANES (PROM >18 hours) 
GUIDELINE 


PROM > 18 hours AND no other risk factors 


PROM >18 hours with one or more risk factors (see below) but mother received intrapartum IV 
antibiotics at least 2 hours prior to delivery 


Risk Factors 

Maternal sepsis: 

= Clinically suspected Chorioamnionitis 
Maternal pyrexia > 38°C 

UTI in past week 

Positive culture results 

GBS carrier 

Infant risk factors 

= Fetal distress and resuscitation at birth 


A well preterm infant with PROMand no other risk factors for sepsisdoes not need septic 
screening and only needs observation 


e Clinical assessment — Observe for 24 hours 


e PHO’s Observations: for 12 hour period; at 1hr, 
= 2hrs and then 4 hrly for general wellbeing, chest movements, nasal flare, muscle 
tone, capillary refill, heart rate, respiration 


PROM > 18 hours and ANY additional risk factor with an adequate intrapartum antibiotic 
cover (see above for well preterm with PROM) 

e Blood culture 

e FBC and 2 x CRPs at least 24hours apart 

e Consider LP ifsymptomatic or if blood culturepositive or clinical suspicion 

e First line antibiotics: IV C Penicillin &Gentamicinfor 48hours and review with results 


All positive blood cultures to be discussed with Consultant 
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Indications for prophylactic antibiotics /empirical therapy for “at risk babies” 


Prophylactic antibiotics should be considered in following circumstances which are risk factors for 
early onset sepsis 


1. Foul smelling liquor or malodorous baby 


2. When 2 2 following risk factors are present 

= Maternal pyrexia >38°C or other evidence of infection 

= Prolonged rupture of membranes (ROM >18hrs) 

= Fetal distress (tachycardia, bradycardia, abnormal CTG), passage of meconium in- 
utero with no other explanation) 
Spontaneous preterm delivery (<37 weeks) 
Low Apgar <7 at 5 min 
Prolonged or difficult delivery with instrumentation or 23 vaginal examinations or 
presence / removal of cervical suture 
Maternal UTI in the third trimester 


3. Unclean delivery and cord separation 


4. Previous baby affected with GBS and mother’s recent GBS status unknown or not treated 
adequately 


b) Suspected sepsis 


If sepsis is clinically suspected antibiotics should be commenced as early as possible after obtaining 
relevant cultures. 


Choice of antibiotics 
Early onset sepsis 


First line 
- Benzyl Penicillin (or Ampicillin) and Gentamicin 
- addCefotaxime or replace Gentamicin with Cefotaxime if meningitis is suspected) 


Second line (Remember to choose antibiotic combination to cover Staph. and gramnegatives) 
- Should also consider the currently prevalent organism in the unit &it’s antibiotic sensitivity 
- Flucloxacillin/cloxacillin with Amikacin/ Cefotaxime. 
- Include Cefotaxime with any of the combinations in suspected meningitis 


Third line 

Meropenum.+/- Vancomycin (Consider including Vancomycin if stapbh/MRSA is suspected specially 
if central lines are used). 

Initial choice of antibiotics is judged by the clinical scenario and is therefore the responsibility of the 
medical team. Subsequently the antibiotic therapy should be adjusted according to blood culture 
reports and/or clinical response. 
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Empirical antibiotics for suspected neonatal sepsis 


a) Neonates with signs of sepsis should be treated with ampicillin (or penicillin) and 
gentamicin as the first line antibiotic treatment for at least 10 days. 


(Strong recommendation, low quality of evidence) 


b) If a neonate with sepsis is at greater risk of staphylococcus infection (e.g. extensive skin 


pustules, abscess, or omphalitis in addition to signs of sepsis), they should be given 
cloxacillin and gentamicin instead of penicillin and gentamicin. 
(Strong recommendation, expert opinion) 


c) Where possible, blood cultures should be obtained before starting antibiotics. If an infant 
does not improve in 2-3 days, antibiotic treatment should be changed, or the infant should 
be referred for further management. 

(Strong recommendation, expert opinion) 
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TREATMENT OF NEONATAL SEPSIS 


AGE, first 3DAYS — MATERNAL RISK FACTORS 

Any of the two factors are indication for treatment 
e Maternal fever 

e Foul smelling or purulent amniotic fluid 

e PROM >18hours 


INDICATIONS -— Breathing difficulty 
e RR>60/min 

e Recession 

e Grunting 


INDICATIONS — Any TWO of the following signs 
Fast breathing — RR >60/min 
Axillary temperature <36.5°C OR >37.5°C 
No feeding or poor feeding after having had fed well before 
Abdominal distension and/or Vomiting 
Convulsions 
Unconsciousness or Lethargic (no spontaneous movements) 


Management 


Neutral Airway& Breathing support if needed 

Circulation (IV cannula, Blood sugar FBC, BC, Blood film, Clotting profile, Grouping Rh) 
IV antibiotics (C Penicillin & Gentamicin) 

Measure Temperature 

Capillary blood gas 

IV fluids (bolus / maintenance) 

Nil orally OR consider feeding 

Consider lumbar puncture (Cell count, Gram stain Sugar / Blood sugar, Culture & 
sensitivity, Antigens ) 


VVVVVVV V 


Sepsis 
Ampicillin (or penicillin) and gentamicin 
Add Flucloxicillin (instead of penicillin) if Staphylococcus is suspected (as described 
above). 
If Meningitis is suspected add Cefotaxime / replace gentamicin with Cefotaxime 
Assess the baby every 6 hours for signs of improvement 


At 72 hours with the availability of blood culture 
e |f positive change antibiotics according to sensitivity 


65 | Sri Lanka College of Paediatricians /2017 September/ Draft 


Neonatal Meningitis 


Early onset(vertical) Late onset(Nosocomial/community) 
e E.Coli Gram — ve 
e Group B Streptococcus Staph 
Listeria monocytogenes Pseudo 
Seratia 
Enterococci 


Clinical Features (non-specific) 
Lethargy-50% 
Fever/hypothermia -61% 
Vomiting/diarrhea/anorexia -49% 
Resp distress - 47% 
Convulsions - 40% 
Irritability-32% 


Clinical Features (non-specific) 
Apnea - 7% 
Bulging AF -28% 
Jaundice- 28% 
Hypotonia, petechiae, shock, 
bradycardia 


Examination 
Look for foci: otitis, omphalitis, osteomyelitis skull, midline CNS defects (sinus) 
Eye : retinal/ vitreous lesions- fungal/toxo 
Rashes : 
o Erythema, MP, Hemorrhagic — ABM 
o Fine macular- enteroviral 
o Burn like, monilial- candida 
o Vesicular - herpes 
OFC- record and serial measures 


Investigations 
LP—CSF examination ( do Blood sugar1/2 hr prior to the LP) 
CBC, CRP,ESR 
Bid culture: 
Bəmicrogobulin, PCR 
Imaging —USS of brain / CT scan 
EEG 
BAER 


Indications for LP 
All suspected meningitis 
All suspected late onset sepsis 
All culture + ve sepsis 
Severe sepsis EOS/LOS 
Early Onset RDS with s/s of sepsis 
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LP procedure 
e Position 
o Sitting position - decreased hypoxia 
o Left lateral position with hips flexed to 90° with no flx or ext neck 
e Pre-oxygenation 
o To decrease hypoxia 
e Needle 
o LP needle with stylet --> decreased risk of epidermoid tumor 
e Depth of insertion (cm) 
o 0.03 x length of child (cm) 


Neonatal CSF 
CSF cell count high (more in PT and ELBW) 
% neutrophils - high 
Total protein - increased (aa in VLBW) 
Glucose — lower 
Rule: Larger volume — more chance of isolation 


Practical points 

e Always consider along with Pr., sugar, RBC count, baby’s age and gest. 
e C/S may be positive and cells <32/mm* 

e leucocyte aggregation is a f/o ABM, not viral 


e Useful Rule : CSF TLC > 20, no RBC---take as suggestive meningitis 


Traumatic LP 
None of the formulae to calculate cell count satisfactory 
CSF protein gets elevated after traumatic LP 
á of 1mg/dl for every 1000 RBC/mm? 
o PT- mean 100 (50-290) 
o Term -60 (30-240) 
Glucose not much altered in Traumatic LP 
Mean 50-80 (24-100 mg%) 
CSF: Bld ratio- (Sarff et al 1976) 
o PT: 0.81 (0.44-2.48) 
o T: 0.74 (0.55-1.05) 
Cultures and AG tests still useful 
May repeat after 24-48 hrs 
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Management 
e Temperature 
e Airway, breathing, oxygenation 
Perfusion-fluids (isotonic, age, gest,post natal age) inotropes/ Urine output 
Maintain euglycemia 
Steroids and fluid restriction — no role 
Seizures control 


Antibiotic choice 
e Choice empiric : 
o Age 
o likely bacterial agent 
o Resistance pattern 
Goal- CSF sterilization in 48-72 hrs 
Antibiotics 
o Dose 
o Safety 
o MBC 
o penetration across BBB 
Cefotax-lower MBC’s for G-ve, high CSF conc c/w Aminoglycosides 
G -ve: Aminoglycoside + Cefotax +/- Ampi 


GBS: Resistant to aminoglycosides, no trials pen vsampi, Pen: large dosage:4.5 L IU/Kg/D 
Listeria: Ampi + genta --- Ampi after CSF sterlization 

S pneumoniae: Ampi + cefotax 

CONS: Vancomycin (pen resistant) 

Outbreak of resistant bugs- meropenem (also ESBL) 


Duration of antibiotics 
e Minimum of 14 days for GBS, Listeria 
* 21 days for Gram negative 
e Prolong TT 
o Delayed CSF sterilization 
o Abnormalities on imaging- abscess, ventriculitits, empyema, cerebritis 


Repeat CSF (Early) 
e At 24-48 hrs to document sterilization [May be delayed in G -ve (6 d-2-11d)] 
e If positive — ventriculitis, SD empyema, AB resis. imaging + change AB 


Repeat CSF (During) 
e — In complicated cases it may assist to decide duration of TT 


Repeat CSF (At the end) 
e |f response to therapy satisfactory and course benign- no need for LP at the end of therapy 
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Prevention 

e Intrapartum antibiotic prophylaxis- EOS, GBS 

e Improved hospital infection control procedures 
e Breast feeding : & nosocomial infections 


Fungal Meningitis 
At risk: antibiotic use, hosp stay , PT, Tubes and catheters in situ, surgical procedures 
20-25% of candidemia have menin/menigoencephalitis 
C albicans is most common, C parapsilosis, C lusitaniae - emerging in nosocomial setting 
Rarely :Trichoporon, cryptococcus, Aspergillus 
C parapsilosis resistant to Amp-B — fluconazole works 
CSF- N or modest Î cells & protein 
Total TT- 4 weeks — Amp-B (+/- 5 Flucytocine) or Fluconazole 


Key Points 
More common than any other period of life 
10-30% of EOS and 10% of LOS 
Ventricultits and vascultiis is common 
CSF must in all C/S +ve sepsis, LOS, Severe sepsis to avoid misses 
CSF to be interpreted with caution 
Formulae for interpretation of traumatic LP - Not satisfactory ; Rpt.CSF or CSF culture is 
useful. 
Ag detection tests - useful esp if LP is done after starting antibiotics. 
CT/USG - mainly for detecting complications and prognostic purposes, not of much use in 
diagnosis. 
Empiric treatment — developing countries: Cefotax +Genta +/- Ampi 
Duration 2-3 weeks , IV only 
USG: routine use 
No role intraventricular AB, steroids, fluid restriction 


Antibiotics for treatment of necrotizing enterocolitis 


Young neonates with suspected necrotizing enterocolitis (NEC) should be treated with IV or IM 
ampicillin (or penicillin) and gentamicin as first line antibiotic treatment for 10 days. 


(Strong recommendation, low quality evidence) 
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No signs of sepsis in mother or baby? 


Management of babies born to a GBS colonized mother who has received intra-partum 
antibiotics 


Gestation 37 or less or Membranes ruptured >12 hours 


Septic screen — 
start Penicillin and Genatmicin 
Review with cultures at 48 hours 


No signs of sepsis in mother or baby? 


Mother given antibiotics <4hours prior to delivery? 


No infection screen 

No prolonged stay in hospital 
Warn parents signs of sepsis 
Give parents hand outs 


No signs of sepsis in mother or baby? 
Gestation 37 or less 

Or 

Membranes ruptured >12 hours 

Or 

Previous infant with GBS infection 


No signs of sepsis in mother or baby? 


No infection screen 

No prolonged stay in hospital 
Warn parents signs of sepsis 
Give parents hand outs 


e Septic screen — 
e start Penicillin and Genatmicin 
e Review with cultures at 48 hours 
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Neonatal Hypotension 


Re-check Blood pressure 
Infant not hypotensive 
No further action 


Re-check Blood pressure 
Infant still hypotensive 


Consider underlying condition 


Consider — 10mls/kg 0.9% sodium chloride bolus 
Patent DuctusArteriosus? — consider treatment 


Pneumothorax? — treat by draining 


Sepsis? - culture and treat with antibiotics 


Clotting abnormalities? — treat with FFP 


Re-check Blood pressure 
Infant still hypotensive 


Consider starting dopamine at 5 mcg/kg/min and titrate up* 
Consider adding Start dobutamine at 5 mcg/kg/min and titrate up* 


If infant still hypotensive despite 20 mcg/kg/min dopamine and 20 
mcg/kg/min dobutamine call NICU consultant to discuss further management 
e.g. hydrocortisone, adrenaline and noradrenaline 
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Blood Pressure Levels 
e There is no consensus on normal blood pressure levels for preterm infants. 


Many advocate a lower limit of mean arterial blood pressure as being equivalent to 
Corrected gestational age. Blood pressure charts are also available according to gestational 
age and birth weight. 


Maintaining a blood pressure of > 60 mmHg in term babies with PPHN is required to prevent 
right to left shunting. 


Blood pressure should not be considered in isolation but should occur as part of a thorough 
assessment of cardiovascular status including: (Heart rate, Peripheral perfusion, Capillary refill 
time, Toe-core temperature difference, Urine output, Acidosis, Lactate). 


A variety of drugs can be used to treat hypotension. Dopamine is better than dobutamine at 
increasing blood pressure although this does not translate into long term outcomes. 


e Left ventricular output decreases with dopamine and increases with dobutamine and 
adrenaline. 


Adrenaline infusions are associated with more short term adverse effects e.g tachycardia, 
lactic acidosis and hyperglycaemia. 


Hydrocortisone has been shown to be effective in treating refractory hypotension in preterm 
infants without compromising cardiac function, systemic perfusion, or cerebral and renal 
blood flow. 


Tissue oxygen delivery depends on haemoglobin and oxygen saturation as well as on 
cardiac output. Keep the haematocrit over 0.4 (PCV >40) in critically ill infants an umbilical 
venous catheter (UVC) or percutaneous intravenous long line (LL) should be inserted for 
inotropic infusions once dopamine or dobutamine infusion > 5 mcg/kg/min 


If infant remains hypotensive despite 20 mcg/kg/min of dopamine and 20 mcg/kg/min 
dobutaminespeak to neonatal consultant. 


Consider hydrocortisone or adrenaline infusion only after discussion with consultant. 


Check cortisol levels or carry out a short synacthen test prior to starting hydrocortisone 


All infants needs to be assessed for jaundice prior to 
discharge 
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PATHOLOGICAL JAUNDICE IN NEWBORN 


Neonatal SHO should be contacted if baby develops jaundice 


Neonatal SHO should consider following facts 
Baby is well or unwell 
Success or failure of breast feeding 
Family history jaundice 
Percentage weight loss from birth weight — more than 10% is significant 
Examination (hepatosplenomegaly, petechiae, pallor) 


Refer in house phototherapy charts 


PHOTOTHERAPY EXCHANGE TRANSFUSION 


HEALTHY NEWBORNS HEALTHY NEWBORNS 
NEWBORNS 235 <35 WEEKS GESTATION NEWBORNS 235 <35 WEEKS GESTATION 
WEEKS GESTATION OR ANY RISK FACTORS | WEEKS GESTATION | OR ANY RISK FACTORS 


Any visible jaundice 260 mmol/l 220 mmol/l 
(15 mg/dL) (10 mg/dL) 
260 mmol/l 170 mmol/l 425 mmol/l 260 mmol/l 
(15 mg/dL) (10 mg/dL) (25 mg/dL) (15 mg/dL) 


310 mmol/l 250 mmol/l 425 mmol/l 340 mmol/l 
(18 mg/dL) (15 mg/dL) (25 mg/dL) (20 mg/dL) 


e Term and preterm newborns with hyperbilirubinaemia should be treated with phototherapy or 
exchange transfusion guided by the following cut-off levels of serum hyperbilirubinaemia: 


(Weak recommendation, very low quality evidence) 


Clinicians should ensure that all newborns are routinely monitored for the development of 
jaundice and that serum bilirubin should be measured in those at risk: 

— inall babies if jaundice appears on day 1 

— inpreterm babies (<35 weeks) if jaundice appears on day 2 

— inall babies if palms and soles are yellow at any age 


(Strong recommendation, very quality evidence) 


Phototherapy should be stopped once serum bilirubin is 50 mmol/l (3 mg/dl) or below the 
phototherapy threshold. 
(Weak recommendation, expert opinion) 
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= Causes — Jaundice within the first 24 hours is always pathological 
e Haemolytic Jaundice (Rh, ABO,Others) 
e Sepsis 
e Congenital infections 


Causes — Day 02-10 post delivery 

e Mostly physiological 
= Bruising 
= Haemorrhage 

e Pathological 
= Haemolytic Jaundice 
= polycythaemia 
= Sepsis 


= Prolonged Jaundice could be pathological — conjugated bilirubin> 10% of the total 
(or> 30 micromols /l) 
e Day 14 term babies 
e Day 21 pre-term babies 


Investigations Considerblood tests 
SBR (Direct / Indirect) — Refer the appropriate chart 
Blood group of infant and mother 


Direct Coombs test (negative test does not rule out haemolytic jaundice) 
FBC and blood film 
CRP, blood culture, IV antibiotics if unwell 


Consider other blood tests 
e Serum for toxoplasmosis, rubella, syphilis,urinary CMV PCR, 
e G6PD. LFTs, Clotting 
e Urine for reducing substances 


Phototherapy 
Take down nappies to maximise surface exposure to phototherapy 
Ensure phototherapy unit at approximately 30 cm from baby and eyes covered 
Minimise removing the infant from under phototherapy e.g. only for breast feeding 3-4 hrly for 
a maximum of half an hour out of phototherapy 
If bilirubin increasing use double lights and consider transfer to NICU 
Write frequency of SBR and PCV monitoring (4-6 hrly) in notes. 
Monitor response and plot results on charts on appropriate charts for gestation 
Discontinue phototherapy when 2 SBRs below phototherapy line. Recheck SBR 8 hrs after 
stopping to ensure no rebound of jaundice 
Transfer NICUif rapidly rising SBR, SBR above exchange level 


Pathological Jaundice 


= Jaundice requiring an exchange transfusion 
= Rapidly rising bilirubin (> 15 micromols /hour) 
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Feeding 
Promote and support breastfeeding 
Mother to put infant to the breast before expressed breast milk is given as cup-feeds 
If infant not getting enough, ensure adequate intra-venous fluid— Expressed Breast Milk or 
formula ( always consult Paediatrician) 


IV Immunoglobulin — use MUST be discussed with attending consultant 

Single dose of 0.5 g/kg of iv immunoglobulin may be effective in reducing the need for exchange 
transfusion. 

Beneficial in rhesus haemolytic disease, may be beneficial effect in ABO incompatibility 


Exchange Transfusion is indicated 
=" Serum bilirubin level is above the exchange lineon the appropriate chart 
= Rate of rise of unconjugated bilirubin is > 15 micromols/L/hr 
= Hydropsfetalis with severe anaemia 


The aim of an exchange transfusion is: 
To lower serum bilirubin level and reduce the risk of neuro-disability and kernicterus 
To remove infant’s sensitized red blood cells, circulating antibodies and reduce the degree of 
red cell destruction 
To control blood volume and relieve potential cardiac failure 
To relieve anaemia and increase the oxygen carrying capacity of the infant’s blood 


Potential complications of exchange transfusions 
Catheter infection, air embolism, thrombosis, haemorrhage 
Fluid loss, fluid overload, anaemia, polycythaemia 
Acidosis 
Electrolyte disturbances 
Necrotisingenterocolitis 


Equipment / Pre-exchange Preparation 
Infant blood chemistry 
Laboratory serum bilirubin (conjugated and unconjugated) 
Blood group 
Direct Coombs Test 
Full blood count and blood film 
Glucose 6 Phosphatase (G6PD) levels 
Urea and electrolytes 
Liver function tests (including conjugated andunconjugated bilirubin levels) 
Glucose 
Clotting studies 
Haemaglobinopathy screen 
Arterial blood gas 
Blood for toxoplasmosis and cytomegalovirus serology and red blood cell enzymes may 
benecessary if the aetiology of jaundice is unclear 
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Maternal Blood chemistry 

e ABO and RhD group 

e Screen for presence of atypical red cell antibodies 
Order blood for exchange transfusion (Inform Blood Bank that it is for an exchange transfusion) 
Ideally plasma-reduced red cells with a haematocrit of 0.50 — 0.55 should be suitable for an exchange 
transfusion for bothhyperbilirubinaemia and anaemia. 
Volume of blood required = weight x 80ml x 2 


Equipment 
Umbilical arterial catheter (UAC) (see Umbilical arterial catheter guideline) 
Umbilical venous catheter (UVC) (see umbilical venous catheterguideline) 
Blood warmer / IV infusion pump 
Blood giving set 
Waste bag/bottle for aspirated blood 
Infant monitoring equipment 
Phototherapy unit and biliblanket, if available 


Input — Output chart for records 


76 | Sri Lanka College of Paediatricians /2017 September/ Draft 


Performing exchange transfusion 


Obtain urgent blood samples as above 
Communicate with Blood Bank and tell them you require blood for an exchange blood transfusion. 
Volume of blood required for an exchange transfusion is 80ml x infant’s body weight x 2 
Explain procedure to parents. Document in communication notes 
Consider Vitamin K status. Give 2nddose on completion of procedure if first dose was intravenous 
as Vitamin K is removed during exchange transfusions. See Neonatal Formularyfor details on 
dosage. 
Empty stomach contents as infant must be nil by mouth throughout the procedure 
Plan length of procedure, rate of infusion, volume and frequency of aliquots for removal. Ensure 
continuous monitoring of heart rate, respirations and saturation. Baseline blood pressure should be 
taken 
Perform umbilical arterial catheterization (see Umbilical arterial catheterguideline). Collect required 
blood specimens if not already done so. If unable to sitea UAC, inform attending neonatal 
consultant. If a UAC cannot be sited, a peripheral arterial line can be considered, but only after 
discussion with the attending neonatal consultant. If arterial access cannot be obtained, the 
attending neonatal consultant must be informed. 
Perform umbilical venous catheterization (see Umbilical venous catheterguideline). If UVC access 
cannot be obtained, the attending neonatal consultant mustbe informed. If UVC access cannot be 
obtained a large bore venous catheter can be inserted after consultation with the attending 
neonatal consultant. 
Check compatibility of blood for transfusion as per Trust policy. 

. Connect blood transfusion to UVC, or venous access, via blood transfusion giving set and blood 
warmer. Warm blood to 36.7-37 deg 

. Connect UAC to waste bottle/bag via 3-way tap and extension tubing 

. During the exchange transfusion, record vital signs each 15 minutes. If using a UAC monitor feet for 
signs of emboli 

. Liase with nurse continuously throughout the procedure 

. At onset of procedure, check urea and electrolytes, calcium, glucose, blood gas, spun packed cell 
volume (PCV) 

. If PCV > 55 sodium chloride 0.9% will need to be infused to ensure that the infant’s PCV does not 
rise suddenly. 

. Throughout procedure, check blood gases and glucose every half hour 

. Halfway through procedure check spun packed cell volume (PCV), spun bilirubin (SBR) and gas 

. Acontinuous infusion of blood should be run through a venous line to provide the total volume of 
blood over 4 hrs. The removal of blood should proceed in synchrony over the same time period 
through an arterial line or UVC if arterial access cannot be achieved 

. On completion send further blood specimens to laboratory:arterial blood gas,SBR, spun 
haematocrit, calcium, urea and electrolytes, full blood count and clotting, glucose, liver function 
tests (conjugated+unconjugated bilirubin) 

. If the haematocrit remains high following the exchange transfusion, a dilutional exchange will be 
required. 

. Perform a cranial ultrasound 

. Document procedure and infant’s response 
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Duct-depended congenital heart disease 


Postnatal Presentation 
Acute cardio-respiratory failure with shock 
Cyanosis, often unresponsive to supplementary 
oxygen 
SOB on feeding 


Examination 
Weak or Absent femoral pulse with hypoxia 
Not always an audible murmur 
Cardiogenic shock or Heart failure 
ABG 
Acidosis and Increase lactate levels 
Confirmed with 2D EHCO 


Airway & breathing 
e intubate if indicated 
e Monitor pre & post ductal saturations 


e Negative hyperoxia test and maintain supplementary 


oxygen to maintain SaO, 75-85% 

Circulation 
Site 2 intravenous cannulae (consider UVC) 
Treat hypotension with 10ml/kg isotonic fluid 
bolus(max 30ml/kg) 


Treat resistant hypotension with dopamine + adrenaline 
Commence PGE2 to open and/or maintain ductal 


patency 5-10 nanograms/kg/min (side effects — 
hypotension, hypoglycaemia, apnoea, fever) 
Four limb blood pressures 

2D EHCO if able 

ECG 


Duct dependent systemic circulation 
e Coarctation of the aorta 

e Critical aortic stenosis 

e Hypoplastic left heart syndrome 


Duct dependent pulmonary circulation 
e Pulmonary atresia 

e Critical pulmonary stenosis 

e Tricuspid atresia 

e Tetralogy of Fallots 


Duct dependent systemic & pulmonary circulations 
e TGA 


Other potential diagnoses 


e PPHN 
e Primary pulmonary disease 
e Sepsis 


e Metabolic disorders 
Methhaemoglobinaemia 


Make up to 15microg/kg of PGE2 to a total volume of 50mI 5% glucose. 


1ml/hr = 5 nanograms/kg/min 
Dose 5-50 nanograms/kg/min 
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Guidelines for blood transfusion in Neonates 


Indications for red cell transfusion 


Clinical situation 


Transfuse at 


Neonate receiving mechanical ventilation Hb<12g/dl 

Oxygen dependency — not ventilated Hb<8-10g/dl 

Acute blood loss 10% of blood volume loss 
Symptomatic PDA Hb< 10g/dl 

Late anaemia, stable patient (off oxygen) Hb<7g/dl 


Blood volume 
10-20ml/kg of packed cells over 3 hours. 


Give blood through a peripheral line or a double lumen central venous line 


Transfuse electively in day time hours. 


No routine frusemide unless baby is at risk of heart failure (large PDA, babies with chronic oxygen 


dependency) 


Frusemide dose 1mg/kg IV halfway through transfusion 


Withholding feeding 


2 hours prior , during and post transfusion. 
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Phytomenadions Guidelines for babies on the Neonatal unit 


Review weekly the need for repeat doses 


Vitamin K prophylaxis in newborns 

a) All newborns should be given 1 mg of vitamin K intramuscularly (IM) after birth (i.e. after the first hour by which the infant 
should be in skin-to-skin contact with the mother and breastfeeding should be initiated). 

(Strong recommendation, moderate quality evidence) 

b) Neonates requiring surgical procedures, those with birth trauma, preterm newborns, and those exposed in utero to maternal 


medication known to interfere with vitamin K are at especially high risk of bleeding and must be given vitamin K (1 mg IM). 
(Strong recommendation, moderate quality evidence) 
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Neonatal Developmental Care 


Alert State 
Eyes open 
Sucking 
Minimal motor activity 
Attention is concentrated on stimulation 


Behavior (Do you understand what the infant is saying? 


Physiological Behavior Motor Behavior 
= What is this patient’s normal: = What is this patient’s baseline: 
—  Respiratoryrate? — posture? 
— color? — tone? 
— Heartrate? — movements? 
— muscular tone? 
=" Knowbase line 


NeurosocialBehavior 
= How do you know if the infant is: 
— calm? 
— disorganized? 
— fatigued? 
— alert and ready to learn? 


Disorganization 
Agitated 
Stop sign 
Arching the back 
Cry face 


Signs of fatigue 
Yawn 
Sneeze 
Hiccup 
No reaction 
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Causes of Stress in the Newborn 
Environmental 
Lack of sleep 
Respiratory problems 
Disease process 
Transition from birth 
Developmental care 
Pain 


Effects of Stress 
e Oxygenation 
e Reduction in tidal volume 
e Loss of vital capacity of the lungs 
Increase in cardiovascular requirements 
Hypermetabolism 
Temperature instability 
Increase in energy consumption 
Decreased growth 
Changes in arterial pressure 


Signs of Overstimulation Signs of Overstimulation 


e Respiratory Flaccidity 

e Tachypnea, gasping e Low tone, limp, floppy 
e Skin Hypertonicity 

* Mottled, flushed, pale, grey e Extension of the arms and legs, fingers 
e Visceral splayed, hyperextension of the neck, 

e Hiccups, gagging, choking, arching the back 

coughing, sneezing, yawning Activity 
e  Squirming, diffuse activity, no activity 
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Nursing Practises 
Minimal handling 
Posture change 
Promote day night cycling of lights 
Minimize sound levels 
Avoid cold stress 
Soothing touch 
Gentle handling 
Daily weighing 


Adequate Positioning ProvideBoundaries 
Handstoface e Rolls 
Flexed position e  Stuffedanimals 
Providelimits e Nests 
Easy visibility of the I.V. 


ProtectfromNoise 


Protectfrom light Speaksoftly 
Eyeshields No telephones 


Towelscoveringtheeyes Silencethe monitor alarmsimediately 

Lowlights Place “QuietPlease” signs 

Blanketscovertheincubators Perform rounds awayfrombedside 
Coverincubatorswithblankets 


Level (dB) Sound level in NICU 

50-60 Normal speaking voice, sound from the incubator motor 
45-85 NICU sounds (people talking, equipment, alarms, telephones) 
65-80 Equipment (ventilators, infusion pumps) 

85 Level of sound that can cause hearing damage in an adult 
For 8 hours in an adult requires protective hearing device 
Opening the incubator doors 

Placing a bottle of formula on top of the incubator 


High decibel sounds in pre-term babies causes High decibel sounds in pre-term babies 
Stress causes 
Tremors e = Bradycardia 
Anxiety e Hypoxia 
Apnea e =Interruptedsleep 
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Protect fromOverstimulation 
Group care and examinations 
Provide 2 or 3 hours of uninterrupted sleep 
Suctiononlywhennecessary 
Containduringprocedures 
Do not weigh premature infants daily 


Fluid management Blood products 


e Weighing e Maintain phlebotomy chart 


* Oedema e Minimize blood tests 
e Urine output 


Nutrition 
e Promote early trophic feeds 
E Get mother to express breast milk 
E To promote neuro development 
M To reduce nosocomical infections 
E To promote ideal growth 
Calculate energy intake 
Breast milk — MEN 
Human milk fortifiers for all VLBW babies 
TPN ? 
Supplement Ca and PO4 
Monitor growth 


Towards families 
Giveparents as manyopportunitiesto be withtheirbaby 
Explainwhatis happening totheirchild 
Makethemfeelwelcome 
Facilitatetransition of infant and parentsfromthe hospital to home environment 
Involve te parents in situationsthatallowthemto be part of thecare 
Theparents are the ideal planners and providers of te strategies and 
appropriateinterventions in regardsto te developmentalcare of theirchild 
Unlimited and unrestrictedcontact of te parents and theirnewbornshould be te 
goal of every NICU 
Educateontheillness/diseaseprocess 
Howtoprovideroutinecare 
Train themondevelopmentalcare (more orlessstimulation) 
ProvideSupportgroupforparents 
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Responsibilities of te Parents 
Be presentduring rounds 
Understandtheillness/disease of thebaby 
Knowwhich medicines theirbabyisreceiving 
Speakwiththedoctorsdailyregarding te care of theirinfant 
Ask questions, especiallyduring rounds 
Speakwiththe nurses daily 
Knowthe “plan” fortheirchild 


Understandtheirbaby 

Be part of te routinecare 
Understandhowtocomforttheirbaby 
Changediaper and clothes 
Givethemilkwhenpossible 
Learntobathethebaby 


Attendthesupportgroupfortheparents 
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UMBILICAL ARTERIAL CATHETERS 


Treat the umbilicus with great respect. Carelessness may cause death. By careful selection of 
patients, care with technical problems AND A CONTINUOUS AWARENESS OF THE NEED TO 
DECANNULATE THE VESSELS AS SOON AS THE NEED HAS PASSED, there are advantages from 
umbilical vessel catheters. 


INDICATIONS 

e Serial blood gas and acid base estimations. 
Biochemical tests may be performed but remember that slight contamination with an infused 
solution of glucose will cast doubt on all blood glucose estimations; 
serum electrolytes are also prone to errors as are acid base estimations as glucose solutions are 
acidic. 
Infusions in extremely LBW babies. 
Continuous arterial and CVP pressure monitoring. 


ARTERY OR VEIN? 

The vein is easier to cannulate but infection is commoner and embolic phenomena are not 
immediately apparent. If the catheter tip is in the IVC, hypertonic solutions (10% glucose) can be 
given. If the catheter tip is in the portal system or you are uncertain of the site use only 5% glucose. 
“crash” doses of drugs such as sodium bicarbonate should be avoided. pO2 on the umbilical veins is 
difficult to interpret but the acid base estimation and pCO2 are meaningful. We prefer not to use the 
umbilical vein for infusions but to use a peripheral I/V line except in an emergency and peripheral 


vessels are unable to be cannulated. CVP measurements can be made if the catheter is in the IVC. 


The umbilical artery has the great advantage of giving a p02. Remember however that the sampling 
is below the ductus, rendering the value lower than the pO2 of blood going to brain and retina. A 
peripheral arterial catheter is preferable. 


CHOICE OF CATHETER 

e 3.5F umbilical catheter with a terminal hole is used in infants under 1000 Grams. 

e 5F umbilical artery catheter-radio-opaque strip and end hole is the ideal catheter for larger 
infants. 


STEPS IN CATHETERISATION OF UMBILICAL ARTERY 
Measure distance from umbilicus to mid-clavicle. 
Scrub, don gown and gloves. 
Check instruments, especially the curved ‘iris’ forceps and at least one pair of fine, straight 
artery forceps and two large pairs of forceps. 
Open an atraumatic suture (5.0 silk). 
Solution is correct and ready to run into catheter. 
Check the heparinized syringe is ready to take blood. 
Catheter: usually 5Fr if>1000gm; 3.5Fr. if less 
Prepare umbilicus, cord and cord clamp with skin preparation solution- (DO NOT USE 
ALCOHOL CONTAINING SKIN PREP ON BABIES LESS THAN 1200 GRAMS WEIGHT — SERIOUS: 
SKIN BURNS OCCUR — USE AQUEOUS CHLORHEXICINE ONLY.) — cut the umbilical cord about 
1.5cm. from the abdomen, then drape baby to provide a sterile field and conserve heart. 
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Insert a purse-string suture near base of cord. 
Immobilise cord by two artery forceps at 3 and 9 o clock. 
Umbilical arteries usually visible as white protrusions. 
Insert tip of iris forceps into lumen, allow the forceps to spring open. Close Forceps and re 
insert a little further before re-opening as before. The artery need to be dialated in this way for 
only about 3mm. 
Insert the catheter tip into the thedialated artery and gently push and rotate to 
insert catheter . With a gentle pressure, helped by firm traction on the umbilicus towards the 
head, the catheter usually slips in. The catheter must be attached to a syringe and filled with 
infusion solution before insertion. 
Catheters which obstruct at 5cm or placed into a single umbilical artery. Rarely if ever can be 
inserted. At times an obstruction occurs about 5cm. from the umbilical end. Try: 

e Rotation of catheter 

e Firm traction on the umbilicus in upwards and laterally. 

e Try the other artery 

e |f no success consider a radial artery catheter 
Allow blood to run to the connector take the sample in a heparin syringe then connect the two 
way tap to the infusion and flush catheter gently. 
Tie purse string and tie onto catheter. 
Before fixing firmly check colour of buttock and leg and check that the correct catheter length is 
in the infant. If satisfactory, fix catheter by a tape bridge and double check that the catheter to IA 
tubing connector is tight. 
Make certain IA fluid type and rate is specified. 
Antibiotics — usually Penicillin and or Gentamicin for 5 days not necessarily as a routine but if 
catheterization is `late`, difficult or unsterile technique. 

m) Write the X-Ray request and be sure to insert the X-Ray. 


Umbilical Venous Catheter 


The insertion of an umbilical venous catheter is far simple. It is extremely easy to insert too much. X- 
ray localization is essential but it is not always possible to persuade the catheter tip to pass the 
ductus venous and enter the IVC. The umbilical venous catheter must be closed during insertion as 
there may be a negative pressure in the IVC at certain times of the respiratory cycle, with the 


possibility of air embolism. To reiterate, umbilical venous catheter for infusion are only rarely 


required. 


Subsequent Care Of All Catheters 
All blood sampling increases the risks of infection of the system and great care should be taken. Any 
manipulation of the catheter should be carried out with aseptic precautions. 


Subsequent Care Of All Catheters 
All blood sampling increases the risks of infection of the system and great care should be taken. Any 
manipulation of the catheter should be carried out with aseptic precautions. 


If withdrawn for about % of its inserted length, then left for half an hour, there is less risk of 
haemorrhage. 


87 Sri Lanka College of Paediatricians /2017 September/ Draft 


Re-Insertion of Catheter 

It is sometimes possible to replace a blocked catheter with a new one. Haemorrhage can be 
controlled by firm pressure on the abdomen below and a little lateral to the umbilicus. Reinsertion is 
not easy, infection and vessel perforation are more likely. 


Sampling from the arterial catheter. 

Two taps are set between the catheter and i/v tubing. Withdraw sufficient fluid through the distal tap 
to ensure that uncontaminated blood is adjacent to the proximal tap (ie the tap nearest to the baby), 
sample with the heparinised syringe from the proximal tap then clean the ports with cotton buds. No 
fluid should be injected through these taps into the baby. 


Infusion of Hyperosmolar and Irritating Solutions 

Drugs recommended for intravenous use can be given into the umbilical artery catheter. Avoid 
running hypertonic solutions quickly or in unnecessarily large quantities to clear catheters. With 
frequent flushing using excess volumes through a radial artery catheter the infant, if small, may 
become heparinized . 


Umbilical Arterial And Venous Catheter Simultaneously are rarely required. The arterial and venous 
lines must always be clearly labeled at the time of insertion. Infection and thrombo-embolism are 
thought to be increased if two vessels are utilized. Heparinization of umbilical venous catheters is not 
recommended. 


Measurement Of Blood Pressure 

By inserting a pressure transducer in the infusion line, a systolic, mean and diastolic blood pressure 
can be continuously monitored whilst a catheter placed in the IVC will record central venous 
pressure. All patients with arterial catheters should have blood pressure monitoring using a 
transducer. 


Handling of samples. 

Affix a needle and clear air bubbles. The needle is removed and the syringe capped and then inverted 
several times to allow the blood and heparin to mix properly. With great care to avoid contamination 
with glucose, water or electrolytes, all tests should be valid but the glucose level is most liable to be 
falsely elevated. For glucose, capillary blood is more accurate. 


In all estimations the arterial and capillary levels do not exactly coincide. For instance, the venous and 
arterial bilirubin levels are commonly 10-20 micromoles lower than simultaneously taken capillary 
blood estimations. 


Tap sets should be cleaned of remnants of blood after each sampling using sterile “cotton buds``. 


Store blood gas samples on ice or refrigerate if there is to be a delay in analysis — do not freeze. 


Death 
On death of patient, sent for necroscopy with catheter in situ. 


High frequency ventilation (HFV) 


High frequency ventilation (HFV) is defined by the ‘high frequency’ (2.5-15 Hz) and low tidal volume 
(0.5-5 mL/kg). The tidal volume is barely greater than the dead space hence alternative mechanisms 
of gas transport are required to explain the effect of HFV +. 


Indications for high frequency ventilation include 
e Rescue following failure of conventional ventilation (PPHN, Meconium).72 
e Air leak syndromes (pneumothorax, pulmonary interstitial emphysema) 4 
e To reduce barotrauma when conventional ventilator settings are high. 


HFV is not as yet proven to be of benefit in the elective treatment of respiratory distress syndrome Žž. 
Furthermore, caution is needed when HFV is used as high airway pressures may result in impaired 
cardiac output causing a low BP requiring inotropic support or volume expansion. Also some infants 
poorly tolerate the extra handling involved in switching ventilators or may not respond to HFV. If no 
improvement with HFV consider reverting to conventional ventilation. 


Terminology 

Frequency High frequency ventilation rate (Hz, cycles per second) 
MAP Mean airway pressure (cmH,0) 

Amplitude delta P or power is the variation around the MAP 


Oxygenation is MAP provides a constant distending pressure equivalent to CPAP. This 

dependent on MAP and inflates the lung to a constant and optimal lung volume maximising the area 

FiO, for gas exchange and preventing alveolar collapse in the expiratory phase. 
Ventilation is dependent on amplitude and to lesser degree frequency. Thus 
when using HFV CO; elimination and oxygenation are independent. 


Low volume strategy Set MAP equal to the MAP on conventional ventilation 
(aim to minimise lung Set frequency to 10 Hz 
trauma) Adjust amplitude to get an adequate chest wall vibration. 


Obtain an early blood gas and adjust settings as appropriate. 
Changes in frequency should only be made in discussion with attending Neonatologist. 
Making adjustments once established on HFV 


Poor TE l [Over Creaton | Under Ventilation Ventilation 


Increase Amplitude lpeereace serease Amplitude 


Decrease Frequency |Increase Frequency 
(1-2Hz) (1-2Hz) 
if Amplitude Maximal Jif Amplitude Minimal 


Increase MAP Decrease MAP 
(1-2cmH,0) (1-2cmH,0) 


Chest Radiograph 

Initial x-ray at 1-2 hrs to determine the baseline lung volume on HFV (aim for 7-8 ribs). 
A follow-up chest x-ray in 4-6 hours is recommended to assess the expansion. 
Thereafter repeat chest x-ray with acute changes in patient condition. 
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Weaning 

Reduce FiO, to <40% before weaning MAP (except when over-inflation is evident). 

Reduce MAP when chest x-ray shows evidence of over-inflation (>9 ribs). 

Reduce MAP in 1-2cm increments to 8-9. 

In air leak syndromes (low volume strategy), reducing MAP takes priority over weaning the FiO}. 
Wean the amplitude in 4cm H20 increments. 

Do not wean the frequency 


Consider switching to conventional ventilation when MAP <10cm H,0, Amplitude 20-25 and blood 
gases Satisfactory. 


Suction is indicated for diminished chest wall movement indicating airway or ET tube obstruction or if 
there are visible/audible secretions in the airway. 

Avoid in the first 24 hours of HFV, unless clinically indicated. 

Avoid hand-bagging during the suctioning procedure 

use PEEP protector and continue with patient on the ventilator. 

increase FiO, following the suctioning procedure. 

MAP may be temporarily increased 2-3cm H,Ountil oxygenation improves. 
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Table 1. The PEEP-Fio, Algorithm Used in the NIH ARDS Network Ventilation Management Trial 


OXYGENATION GOALS 
Acceptable Oxygenation 
55 = PaO, = 80 or 
88 = S,0, < 95 


FiO,0.3 i0,0.4  Fi0,05  Fi0,06  Fi0,0.7 FiO, 0.8 


T PEEP T PEEP T PEEP 

T PEEP T PEEP 

T PEEP 

T PEEP 

T FiO, 

T FiO, 

T FiO, 

PEEP 22-24 j i i i i T FiO, 
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Indication for Mechanical Ventilation 

a. Respiratory Failure 
e Respiratory arrest 
e Apneoa 
e Inadequate ventilation PaCO2 >55mmHg 
e Inadequate oxygenation PaO2 <60mmHg 
e Chronic respiratory failure + FTT 

b. Cardiac Insufficiency / Shock 

c. Neurological Dysfunction (Central hypoventilation / Frequent apneoa) 


RSI 


Confirm Tube Placement 
Breath sounds 


Adequate chest rise 
Improving colour and SpO> in pulse oxymetry 
Rise in heart rate and blood pressure 
. ETCO2 
CXR 


Initial Ventilator Settings 
j. FiO2— 100% gradually come down to 60% 
k. Rate 
e Neonates 30-40 bpm 
e Infants and small children 20 — 30 
e Older children and adolescents 15 — 20 
l. Inspiratory Time (I:E ratio 1:2, 1:3) 
e Neonates 0.3 -— 0.4 seconds 
e Infants and small children 0.5 — 0.6 seconds 
e Older children and adolescents 0.7 to 0.9 seconds 
m. PEEP -3-5 cm H20 
n. Pressure Control 
e Neonates 18 — 22 cm H20 
e Older children 18 — 22 cm H20 
o. Volume Control - 6 - 8 ml/kg (adequate chest rise) 
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Setting up the ventilator 


The oxygen and air compressor is connected to the ventilator 

The breathing circuit is connected making sure the humidifier is connected in the inspiratory 
limb and the expiratory limb is connected to the exhalation valve. 

Distilled water is filled in the humidifier till the marked level. 

The ventilator controls are set based on the underlying lung disorder 

Meanwhile the infant is prepared by inserting and fixing the endotracheal tube. The baby is 
monitored on the pulse oximeter all the time. 

The test lung is removed and the baby is connected to the breathing circuit. 

Further adjustments are made depending on the adequacy of chest movements and ABGs. 


Humidifier: 


Endotracheal tube bypasses the normal humidifying, filtering and warming. 

Gases that is driven through the inspiratory limb should be warmed and humidified to 
prevent hypothermia, inspiration of secretions and necrosis of the airway mucosa. It reduces 
the ventilator associated pneumonia by 10 folds. 

Simple Humidifier: it heats and humidifies inspired gas to a set temperature, without servo 
control. The disadvantage is excessive condensation in the tubing with reduction in the 
humidity along with cooling of the gases by the time they reach the patient. 
Servo-controlled humidifier : with heated wires in the tubes. These prevent accumulation of 
condensate while ensuring adequate humidification. 

Optimal temperature of the gases should be 36-37°C and a relative humidity of 70% at 37°C. 


If the baby is nursed in the incubator temperature, monitoring must take place before the gas 


enters the heated field. 

At least some condensation must exist in the inspiratory limb which shows that 
humidification is adequate. 

The humidifier chamber must be changed daily. It should be adequately sterilized or 
disposable chamber may be used. 


Normal lung volumes Premature 
Respiratory Rate (min) 40 - 50 
Tidal Volume (ml/kg) 6 

Minute Ventilation (ml/kg/min) 200 - 300 
Dead Space (ml/kg) 2.5 
Alveolar Ventilation (ml/kg/min) 120 

Total Lung Capacity (ml/kg) 60 
Functional Residual Capacity (ml/kg) 25 

Vital Capacity (ml/kg) 35 

Lung Compliance (ml/cmH,0) 
Airway Resistance (cmH 0/I/sec) 60 
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Sets the alarms limits on the ventilator as well as on the multiparameter 


Adjustments after initiation (Tidal volume in volume control ventilation and PIP in pressure 
control ventilation should be sufficient to make a chest rise) 

Check for adequate chest rise 

Bilateral air entry 

Improvement in colour and saturation 

Check ABG 


FiO, 
Oxygen should be brought down to the lowest level required to provide acceptable arterial 
oxygenation. The aim is to use non-toxic FiO2 of 0.5% or less to maintain PaO,>60mmHg and SpO,> 


90%. Prolonged use of 100% oxygenation should specially be avoided. Toxicities associated with high 


oxygen (FiO,>0.6) includeDentitrogenation atelectasis, retinal toxicity and lung damage. 


Flow rate :Flow rate is an important determinant of the ability of the ventilator to deliver the needed 
PIP. Aminimum flow rate of at least two and a half to three times the minute ventilation is necessary. 


IT time of 0.5seconds is sufficient for most of the disorders. In low compliance condition like RDS, 0.5 
seconds may be adequate. In disorders with airway resistance like MAS use shorter IT. Once it is set, 
IT is usually not changed unless there is hypoxaemia unresponsive to changes in PIP & FiO>. 
Increasing the IT shortens the expiratory time, increases the |:E ratio. Normal ratio is 1:1, 1:3. Avoid if 
I:E ratio is <1:1 to prevent air trapping. 


PEEP (apage 13) 
Care of a child on a ventilator — General principles 


Infants requiring assisted ventilation must never be life unattended. 

Cardio-respiratory monitoring should be continuously done. 

Observations are to be done and recorded hourly and whenever there are changes in settings 
Check settings at each shift. No change to be made without record. 

Alarms should be on: Check that they are appropriately set (preferably 2-4 cm above and 
below the PIP) 

Humidification: Check traps, Condensation, Temperature. 

Filters: Wash compressor filter daily, Bacterial filter (if used)to be changed every 3-4 days. 
Tubing: Change weekly, including humidification bottle 
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How to change settings on the ventilator 


Change a one ventilator setting at a time. Multiple changes made simultaneously are difficult to 
interpret and clinical care may be made more difficult. 


B. Management of Low PaO, 
a. Increase FiO2 (Rapidly bring down to lowest tolerable level) 
b. Increase Mean Airway Pressure 
i. Increase PIP, PEEP, IT (Pressure control ventilation) 
ii. Increase VT, (Volume control ventilation) 
Rule out DOPE — suction of the tube 
CXR — rule out air leak and Pneumothorax and developing ARDS 
Maintain haemoglobin>9g/dl 
Maintain normothermia 
Optimize cardiac output 
Increase the sedation & paralysis 


C. Management of High PaCO, 
Increase the PIP / Increase Tidal volume / Replace with a bigger ETT / Hand ventilate 
Increase the frequency 
Decrease the dead space 
Shorten the ETT 
Decrease PEEP 
Increase cardiac output 
Decrease the CO2 production 
Rule out “Tube block and Tube displacement” / rule out Pheumothorax 
Change the tube from non-cuff tube to cuff tube 
Remove excess water from water trap in the inspiratory limb 


Excretions of CO, via the lungs in one of the major functions of breathing. The removal of CO, is a 
function of minute ventilation. MV = TV x RR 


MV cannot be directly increased within a narrow range 


Respiratory rate is primary determinant of minute ventilation. By increasing the Respiratory rate 


while keeping the same IT, shorten the expiration and may lead to inadequate empting of lung 
and inadvertent PEEP. 


Hypercapnia (elevated PaCO,) is a serious respiratory problem. The PaCO, equation shows that 
the only physiologic reason for elevated PaCO, is inadequate alveolar ventilation (VA) for the 
amount of the body’s CO, production (VCO). Since alveolar ventilation (VA) equals total or 
minute ventilation (VE) minus dead space ventilation (VD), hypercapnia can arise from insufficient 
VE, increased VD, or a combination. 
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Objective of good ventilator care 


Maintain a patent airway 

Adequate suctioning to prevent obstruction 
Maintain fluid and electrolyte balance 
Prevent hypothermia 

Prevent infection 


Monitoring a patient on a ventilator 


e Clinical 
e Biochemical 
e Radiological 


Clinical parameters 


a. Adequacy of mechanical breaths 

e Chest movements 

e Airentry 

e Synchronisation (increase the ventilator rate to match the patient’s 
respiratory rate or patent’s sensitivity) 

e SpO, 

e Blood gases 

e Adequate oxygenation — PaO,>60 mmHg with SpO,>90% (PaO, should be 4-5 
times of FiO, 

e Adequate ventilation — PaCO, should be 35-45mmHg 


e Minimum barotrauma or volumetrauma — Flow/time curve or P-V loop 


b. Haemodynamic stability 
i. Cardiac output — peripheral pulses& NIBP 
ii. Adequacy — CRFT 


c. Hb& PCV 
i. PCV should >40% while on FiO,>40% (consider pack cell transfusion) 
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How to achieve desired targets 
Desired status Ventilator settings 


FiO2 PIP PEEP 


TPaCO2 
ĻPaCO2 
T PaQ2 
+ PaQ2 


Sudden deterioration / Patient ventilator Asynchrony 


Use “DOPE” pneumonic 


D | displacement of Disconnect from the ventilator If in doubt, take the tube 
tube — Start ambu ventilation out and ventilate 

Look for chest rise & SpO> manuallywith FiO, 100% 
Needs re-intubation 
obstruction of No chest rise with ambu Needs suction 

tube — ventilation Needs re-intubation 
pneumothorax — Absent chest rise on that side Needle thorococentesis 


Pneumopericardium | Ambu is tight Intercostal drainage 
SpO2 doesnot pick up 

Cold light illumination is positive 
Pulmonary “PEEP 
haemorrhage Blood products 
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Interpretation of oxygenation indices 


PaO.P 

SaO, 

A-a 

a/A 

PaO,/FIO, 

Oxygenation index Response 


The Key to Blood Gas Interpretation: 4 Equations, 3 Physiologic Processes 


Equation Physiologic Process 
1) PaCO, equation Alveolar ventilation 


2) Alveolar gas equation Oxygenation 

3) Oxygen content equation Oxygenation 

4) Henderson-Hasselbalch equation Acid-base balance 

These 4 equations, crucial to understanding and interpreting arterial blood gas data, 
will provide the structure for this slide presentation. 


1) PIO, = FIO, (Ps—47 mm Hg) 
2) PAO, = PIO; - 1.2 (PaCO2)* 
3) CaO,= (Hbx1.34xSaO,) + (.003 x PaO.) 
4) A-agradient 
i. Normal—5-—25 mmHg 
Increases with increase in FiO2 in a non linear fashion 
With supplemental O2 — not reliable 
On 100% O2 — 30- 60% 
a/A ratio 
i. Eliminates effects of FiO2 
ii. Normal 0.8 
iii. Can be used to predict the required FiO2 for a desired PaO2 
PaO2 / FiO2 ratio 
i. < 300 — Acute Lung Injury 
ii. < 200 — Acute severe lung injury 
Respiratory Index 
i. PAO2—PaO2 
PaO2 
Better than A- a alone 
Expected PaO, = FiO, x5 = PaO: 
Oxygenation index Response 
Ol = MAPX FIO2X100 
Pao2 
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2) Sedation & Paralysis 
Diazepam 0.1 -— 0.3 mg/kg IV slowly / sos 
Morphine loading dose0.1mg/kg/hour; Infusion 0.025 — 0.05mg/kg/hour 
Fentanyl 1-2 mcg / kg / hour or bolus periodical 
Midazolam 0.1mg/kg/hr or 0.1mg/kg bolus sos 
Vecuronium 
Pancuronium 


3) Radiological : X-ray picture to be monitored 
a. After initial stabilization 
Tube change 
After inserting lines 
After acute deterioration 
After extubation 
b. In the X-ray look for 
i. Position 
Tube placement (T2-T4) 
Lines inserted 
Over / under inflation 
Airleaks 
New pulmonary pathologies 


4) Insidious Deterioration 
a. Airway 
i. Partial occlusion of ETT 
Malposition of ETT 
Airleak around the ETT 


Worsening of pulmonary pathology 


Pulmonary oedema 
Pulmonary Interstitial pneumonia 
Sepsis 
i. VAP 
Circulation 
i. Hypovalaemia 
ii. Hypotension 
Meabolic 
i. Electrolyte disturbance 
ii. Hypoglycaemia 
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Sepsis - Prevention of nosocomial infection 

Comply with hand hygiene 

Mothers involvement in day to day care 

Minimize pricks 

Early feeding with human milk 

Reduce duration of IV fluids, IV access, lines, tubes and catheters 

Early extubation 

KMC 

Equipment’s sterilization policy 

Adequacy of apparatus 
«ETT 
e ET fixation 
e ET suction & Suction pressure settings 

Humidifier - Water in circuit / Humidification 
All inspired gases need humidification 
Maintain temp of 37°C 
Maintain room air humidity 
No water collection in tubing / traps 
Moisture in tubing desirable 
Keep water in humidifier filled up to mark 
Always use heated wire circuits 

Probe sites - rotate sites 

Adequacy of ventilation Monitors 


Role of x-ray 
e Check line & tubes 
Monitors (Modes, alarms & alarm settings, Trends of wave forms) 


Monitors 

Inter variability 

Artifacts 

Reliability 

Battery 
Adequacy of ventilation 

Co-ordination 

Chest expansion 

Chest retractions 

Air entry 

Adventious sounds 

Secretions 

Change in posture 
Chest physiotherapy 
e Not routinely 
e Rationale 

o Mobilize secretions 
o Ensure airway patency 

e = Only if baby haemodynamically stable 
e Change posture every 4-6 hours after the acute phase is over 
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Normal blood gases in neonates 


Appendix | 


Sample PH 


PCO, (torr) PO, (torr) 


Arterial 7.35-7.45 


35-45 >90 


Capillary 7.30-7.35 


40-45 Unreliable 


Venous 7.25-7.30 


45-50 Unreliable 


Recommended size of endotracheal tubes and suction catheters 


Birth wt. (g) 


Endotracheal tube (size) 


Suction catheter (Fr.) 


<1000 2.5 


5.0 


-2000 3.0 


6.5 


-3000 3.5 


6.5 


>3000 4.0 


8.0 


Recommended distance of insertion of endotracheal tube as measured from lips to T2 level (i.e. 


2cm above carina) 


Birth weight (g) 


Distance (cm) 


1000 


7 


2000 


8 


3000 


9 


Recommended position of umbilical arterial and venous catheters 


Catheter 


Recommended position 


Umbilical arterial c. (high) 


At Ts to To vertebrae 


Umbilical arterial c. (low) 


At T, to To vertebrae 


Umbilical venous c. 


At 0.5 to 1.0cm above diaphragm 


Clinical monitoring for severity of RDS 


Downe’s Score 


Sign 


1 


2 


RR 

Cyanosis 

Grunt 

Retraction 

Air entry on crying 


60-80 
In room air 
Audible with stethoscope 
Mild 
Delayed or decreased 


> 80 or apnea 
In 40% oxygen 
Audible with stethoscope 
Moderate severe 
Barely auditable 


Silverman Score 


Sign 


1 


2 


Upper chest 

Lower chest retraction 
Xiphisternum 

Nares flaring 
Expiratory grunt 


Synchronised 
None 
None 
None 
Good 


Lag on inspiration 
Just visible 
Just visible 

Minimal 


Audible with stethoscope 


See-saw 
Marked 
Marked 
Marked 
Without stethoscope 
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Barrier nursing for PICU / NICU staff 


1. Source of infection 
from staff to a patient 
from patient to staff > clean patient 
from equipment to staff > patient 
From surfaces in the ICU to staff > patient’s skin 


2. Port of entry 
a. touching ICU patient with unclean hands 
b. performing un sterile suction 


3. Before entering the unit 
a. Change the shoes 
i. Try to change shoes without your fingers 
ii. Avoid unnecessary traffic 
Overalls 
i. Not essential 
ii. Wear only once and do not re-use 
iii. Certainly before any aseptic procedure 
Avoid those who 
i. Have cough and cold (flu) 
Positive nasal carriers 
long nails 
iv. open wounds 
wearing masks not essential 
fold sleeves above the elbow — essential 
remove your watches and bangles except wedding ring 
avoid wearing ties or tuck it away safely 
Avoid brining personal items like stethoscopes, torch. 


4. Categories of people who are allowed to enter the unit. 
a. Nurses 
Doctors 
ICU paramedical staff 
Parents 
No cleaners should be allowed to enter the unit. 
Rest of the hospital staff (Radiographers, ECG technicians) 
Every body should have had a training on hand washing. 


5. Push the door with your elbows to enter the unit. 


6. After entering the unit — Perform hygienic hand washing 
switch on the sand clock 
wet hands thoroughly before applying washing agents 
Apply washing agents — Hibiscrub or Betadine. 
Ensure all hand surfaces receives contact. 
rub palm to palm 
right palm over left dorsum 
left palm over right dorsum 
palm to plam with fingers interlaced 
backs of fingers to opposing palms with fingers interlocked 
rotational rubbing of right thumb clasped in the left palmand vice versa 
rotational rubbing back and forwards with clasped fingers of the right hand in left palm 
and vice versa 
Ensure all hand surfaces and wrists are rinsed thoroughly until sand clock is completely 
empty. 
. after rinsing avoid touching the tap as this will lead to contamination 
try avoid splashing during hand washing in order to avoid contaminating cloths 
rinse and dry hands thoroughly 


y 


arm rm +e aos 


7. After hand washing > if you do you need wash your hands again. 
a. Donot answer phone calls 
Do not scratch eyes or nose. 


b 
c. Donot touch the notes 
d. Donot pick up any dropped item from the floor 


8. if you don’t wash your hands you should not touch any surface or handle anything. 


9. During the stay in the unit. 

a. Keep standing few inches away from the bed. 

b. Do not lean against the bed or incubator 

c. Donot put the BHTs on the patient’s bed. 

d. Donot contaminate the patient’s bed area with your pen or any unspecialized item which 
can transmit the bugs 
Avoid resting your elbows on patient’s trolley, bed, 
Do not keep your feet on the bars of the bed. 


10. Named doctor and a nurse should be responsible for the total care of the patient. 
a. Try to maintain a sterile bed area. 

Do not ever try to contaminate unnecessarily 
Minimal handling 
Other doctors should not handle the patient unless it is necessary 
Use alcohol rub before you touching the patient. 
Once you use alcohol rub your hands remain sterile for 3 hours . 
Perform hand washing at least 2-3 times ding the shift. 
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11. Nurse in charge of the child 
a. Should keep and maintain sterile bed area. 
This is her main responsibility 
Should not let any one to contaminate the bed area. 
Should not be shy to remind others wash the hands. 
Remind X-ray and ECG technicians to wash their hands before handling the child. 
After using your pen for documentation clean the hands with alcohol rubs (MRSA can be 
transmitted by pens or dry items) 
Use alcohol rubs if you contaminate your hands 
i. With items in your pocket 
ii. Hand phone 
Make sure all patient’s personnel items are sterile 
i. Stethoscope 
ii. Thermometer 
iii. Ambu bag 
iv. Face mask 
Common items should be cleaned with spirit 
i. BP cuff , Tape, Torch 


12. Before a sterile procedure 
Doctor and the nurse should do hygienic hand washing 
Wear a sterile overall 
Do the skin cleaning 
Wear a sterile surgical gloves 
Cover the surrounding area adequately with sterile GS towels 
Adhere to the sterile procedure 
Make sure sterile equipments are not getting contaminated. 


13. Sterile procedures 
IV cannulations 
Venepunctures 
Catheterisation 
ETT intubations 
Thoracic tube insertions 
Arterial line placement 
UAC / UVC 
CVP line placement 


14. Peripheral IV lines 
a. Aseptic techniques when entering into a vein 
Proper skin cleaning 
Wear gloves if possible or wash your hands 
Minimal number of attempts 
Duration of IV cannula 48-72 hours 
Sterile preparation of all IV fluids given 
Use alcohol rub before opening the IV line. 
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15. Care of central lines — Before opening central line 
Perform hygienic hand washing 
Clean the knobs with surgical spirit 
Lay a sterile GS towel underneath 
Wear sterile surgical gloves. 


16. Physiotherapy and suction (please refer ) 
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Mother baby care Unit (MBC) 


e To attend to feeding problems of mothers referred from maternity units and outside the hospital. 


e To ensure that mothers receive antenatal care from the hospital are adequately knowledgeable 
and confident about breastfeeding. 


e To attend to mothers and babies who are likely to develop lactation problems. e.g. twins. 


* To provide lodging facilities for mothers and babies who are discharged from NICU/SCBU but not 
fit enough to be discharged from hospital. 


e To develop skills amongst mothers to look after special babies at home (e.g. cleft lip & palate, 
twins, very low birth babies, cup feeding) 


e Functions 


e To anticipate, identify and attend to mothers and babies who develop or are likely to develop 
lactation problems. e.g. multiple pregnancies, mothers with inverted nipples, diabetes, preterm 
deliveries, LSCS etc. 


* To attend to feeding problems of babies referred from maternity units and other referrals 
including those of public health staff, GPs and self referrals. 


e To provide lodging facilities/ day facilities for mothers and babies who are referred from within 
and outside the hospital for observation especially for feeding problems. 


e To organise and coordinate breastfeeding promotion activities within the institution and the 
catchment area. 


e To ensure in coordination with Health Education Unit of the institution that mothers who receive 
antenatal care from the hospital are adequately knowledgeable and confident about newborn 
care with special emphasis on breastfeeding. 


e To develop knowledge, attitudes and skills amongst mothers on routine neonatal care to look 
after their babies at home with more emphasis on babies with special needs (e.g. cleft lip & 
palate, multiple pregnancies, very low birth weight babies, premature babies, asphyxiated babies 
etc.). 


* To counsel mothers on problems of their neonates (e.g. congenital abnormalities, neonatal 
deaths). 
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Elective Intubation of Neonates 


These guidelines describe current Neonatal Unit practice and are included for the use of 
appropriately skilled staff only. 


Equipment 
Monitor heart rate and oxygen saturation 
Ambu bag with reservoir bag / T-piece resuscitation device (e.g. Neopuff) 
Suitable sized masks 
Oxygen supply 
Guedel airway of suitable size 
Two laryngoscopes of suitable size with working lights 
Suction equipment with largest suction catheter attached 
Suitable selection of ET tubes 
Introducer (use optional but must be available) 
Resuscitation medication 


Preparation and equipment 

Consider intubation drug use in all elective or semi —elective intubations where IV access is available 
or can easily be obtained.Premedication should be strongly considered for all vigorous term infants. 
Equipment must be ready, especially T-piece and mask circuit,suction and laryngoscope. 


Patient check list 

Check for previous reaction or family history of reaction to anaesthetic agents. 
Check whether any previous intubation was difficult. 

Ensure there is no evidence of micrognathia. 

Ensure there is no evidence of stridor. 

Ensure there is no upper airway abnormality eg, cleft. 

Ensure potassium level is within normal range (do not use suxamethonium if high). 
Ensure liver function is not grossly deranged. 

Check patient has been starved for 6 hours / empty the stomach using a NG tube. 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 


Premedication for intubation - contraindications and precautions 
Intubation drugs should not be used if there is a known allergy to any of the agents 
Suxamethonium should not be used if there is a family history of malignant hyperthermia 
a. If there is a suspicion of muscular dystrophy or 
b. If there is significant hyperkalaemia 
Suxamethonium should be used with caution if there is concern that the infant has 
abnormal upper airway anatomy and that the intubation may be technically extremely 
difficult. 
Medication should be administered in the order of : 
a. Anticholinergic - atropine 20 mcg/kg IV 
b. Sedation-fentanyl 40mcg/kg IV ; give slowly (over at least 60 sec) and allow time 
forsedation 
c. Muscle relaxation - suxamethonium 2mg/kg IV 
The infant should have bag —mask ventilation during the administration of sedation and 
suxamethonium,or prior to this if respiratory effort is poor. 
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Elective Intubation of Neonates 


The infant should have bag —mask ventilation during the administration of sedation and 
suxamethonium,or prior to this if respiratory effort is poor. 

Laryngoscopy should commence once spontaneous respiratory movements have ceased. 

If bradycardia occurs in the presence of hypoxaemia,this is likely to be due to inadequate oxygenation 
and /or ventilation.DO NOT GIVE a second dose of Atropine. 

If the intubation is unsuccessful,suxamethonium can be re-administered but atropine and fentanyl 
should not be repeated. 


Intubation procedure 

Insert nasogastric tube and aspirate contents of stomach. 
Give oxygen by facemask for a few minutes to achieve oxygen saturations of >95% if possible. 

. Give atropinefollowed by fentanyl - note that many babies will become apnoeic after 

fentanyl and will therefore requiremask ventilation. 

. Give dose of suxamethonium once fentanyl has produced desired sedative effect and atropine effect 
is shown by increase in heart rate. 

. Ensure adequate ambu / T piece and mask ventilation. 

. Intubate once suxamethonium has caused paralysis. This occurs within a minute. 

. Secure tube 

. Confirm correct endotracheal position of the ET tube. 


Problems associated with intubation 

1. If unable to ventilate by ambu / T piece and mask once relaxants are given: 
Ensure correct position and keep airway open by pulling the jaw upwards with a finger placed on the 
top of the chin. Note that it is easy to compress the soft tissues under the chin if the finger is 
misplaced. 
Ensure adequate seal with mask - is the mask the right size for the patient? 
If still unable to ventilate, insert appropriate sized Guedal airway to remove potential obstruction by 
tongue. 
If still unable to ventilate, ask someone to provide ambu / T piece ventilation whilst you use both 
hands to perform a jaw thrust. 
Give longer slower breaths to open airway. 
Ensure you are using adequate inflation pressure. 


How to choose a ETT for the newborn 


Tube size Weight GA 

(i.d., mm) (grams) (weeks) 
2.0 < 500 <25 
2.5 500 — 1000 25-27 
3.0 1000 — 2000 28 -34 
3.5 2000 — 3000 35-38 
4.0 > 3000 >38 
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Paediatric Transport Document 


Appendix A — Paediatric & Neonatal Retrieval & Referral Information 


Stabilization — Pre-departure check list 


A- Airway 


Is the airway clear ? 
Pt is able to maintain airway without any assistance 


Suction and physiotherapy before transfer? 


Is oral airway or nasal airway necessary? 


Already intubated 

Intubate for transport 

Oral intubation > 10 years old children 

Nasal intubation <10 years 

Check for chest rise 

Check for minimal air leak around the tube 
CXR to check position of the tip of the ETT 
Size & length of the ET tube 

Cuff / uncuff tube — How much air in the cuff 
Secure the anchoring 


Reintubation kit ready 
Airway/mask/bagging circuit/ET tube/Laryngoscope & blades / Drugs / oxygen supply 


Place naso- or oro-gastric tube to avoid a distended stomach 


B — Breathing 


Assess breathing 

Effort — Increased WOB? Rate ? 

Effective — SoO2 normal, listen to the chest 

Effects — Is patient tiring? Conscious level? Is pt responding to treatment? 


Spontaneously breathing patient 
Use high flow oxygen via non-rebreathing mask & sit pt up 


Ventilated patient : 
Set the ventilator early & check effective arterial or capillary blood gas 
Set alarms 


Oxygen requirement 
Check cylinders for transfer to/from ambulance are full & ventilator works off oxygen 
Ensure oxygen supply hose is secure with a single brisk tug 


Calculate oxygen requirement: 

Spontaneously breathing patient : 

Oxygen requirement = flow (l/min) x 60 x journey time (hrs) x 2 

Ventilated patient 

Oxygen requirement = Minute Ventilation (l/min) x 60 x journey time (hrs) x 2 


Bagging circuit ready & checked (including self-inflating bagging circuit ) 


Check blood gas before departure 


All blood results clearly documented 
Document all the blood products given before & during transport 


Chest drain bottles — suitable for transport e.g clamp 


Support ventilator circuit to prevent ETT dislodging in transport 
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Paediatric Transport Document 


C - Circulation 


Assess circulation : Heart rate, BP, Peripheral perfusion- Pulse rate & volume, Conscious 
level, CRFT, size of liver, urine output 


Hepatojugular response : Press on liver, if HR and BO improve — pt needs more fluid 
If no change or worse — consider increasing inotropes 


Fluid bolus +/-inotrope infusion drawn up & in pump ready to start if needed during 
transport 


Min 2 large bore cannulae 
2 attempts, 2 minutes — if unsuccessful & deteriorating place intra-osseous 


Always carry a spare intra-osseous needle 


Ensure all lines secured to pt in 2 places; not just at entry point, to prevent loss during 
transport 


Attach a wide bore giving set to spare cannulae to enable team to give bolus drugs / fluid 
during transfer 


PGE2 & inotropes should run on a dedicated line (to avoid accidental bolus) 


Appropriate maintenance fluid running 


Check urine output / Biochemistry : consider placing urinary catheter if urine output is low 


Cyanosed neonate: Not correcting with oxygen consider cardiac cause & discuss with 
cardiologist (consider PGE2) 


D — Disability & Drugs 


Record neurological state before sedation given (min- A V P U score) 


Document : detailed description of any seizures or abnormal posturing etc 


Don’t ever forget to check blood glucose 


Eyes — protect / cove during transport 
Don’t forget to check pupils regularly 
Consider funduscopy if possible NAI 


Drugs — check all prescribed, sedation/paralysis (bolus/infusion) — if ventilated 
Rationalise all infusions (i.e syringe drivers) to essential only; use bolus where possible 
Prepare adequate volume for duration of transfer 

Emergency / resuscitation: drug box available & any bolus drugs/infusions prepared 
Clearly label all syringes and lines 

Check infusion pumps have adequate battery for transfer (+spare) 

Photocopy of prescription sheet — ensure times antibiotics / intermittent drugs clearly 
documented 


E — Environment 


Expose briefly for tip to toe assessment — particularly for probable NAI patient & document 
any findings/injuries clearly. Include examination of abdomen 


Remember to use a HAT 

“Mummy Wrap” — wrap pt in an insulating blanket from head to toe (blanket underneath 
& then wrap 

-over top) to reduce heat loss, avoid trailing limbs/leads, makes pt handling easier 


Always keep one IV access outside wrap & attach a long extension set to use for bolus 
drugs/fluid 
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Paediatric Transport Document 


Monitoring (for HDU/PICU/Time critical patients) 


A/B : SpO2 (avoid non-invasive BP limb), ETpCO2(if ventilated) 


C= ECG, invasive BP (NIBP back up — but not on arterial line limb), CVP 
Fasten transducer to upper arm or chest (with padding underneath) 
Urine output 


D = Check conscious level & pupils before departure 


E = Temperature — consider core temp 


Check that alarms are activated & appropriate limits set. Check alarms audible & visual 


Check monitor has adequate battery life prior to transfer (take spare battery if 
appropriate) 


Parents 


Update parents before transfer (reasons for transfer & prognosis) — honesty is essential 


Check parents know where their child is going to (include contact numbers for the ward/ 
area, map and address) 


If parents are not travelling with their child, it is the referring team/hospital’ responsibility 
to ensure that they have been given the exact 


Documentation 


Problems & action taken upto now 


Blood results (including blood gases) 


Observation & drug / fluid chart (handover any loading doses) & any recent clinic letters / 
summaries for complex/chronic pts& weight (for drug calculation) 


Document any discussions with parents 


Document any observation on chart every 10-15 mins for PICU/time critical pts or 15-30 
mins for HDU pts during transfer depending on pt stability 


Handover — be clear & concise using ABC format + procedure (indication) ; verbal +written 
(date/time/sign with name/job title/contact details if further information needed) 


Plan Ahead 


Check refereeing unit consultant & senior nurse aware of the transfer 


Phone receiving unit — Speak to receiving senior doctor. Briefly hand over & check where 
pt going to & state what will be needed on arrival e.g ask ‘should we go straight to theatre 
with time critical pt’ ?or that inotrope infusion prepared etc. Ensure receiving team aware 
of estimated time of arrival 


Prepare any emergency equipment & drugs that may needed 


Prior to Journey 


Check trolley secure in ambulance 


Switch to ambulance power & oxygen supply 


Secure all kit including monitor, infusion pumps, ventilator & kit bag safely to trolley or 
ambulance(any loose kit can badly injure pt or staff in the event of a cash) 


Check transport team have mobile phone (with important contact numbers) 


Only stand up in a moving ambulance in exceptional circumstances e.g cardiac arrest 


Check ambulance team know where to go & urgency of transport 


Neonates must be kept normothermic throughout stabilisation period & transport, 
Neonates less than 2.5 kg should be transported in an incubator 


Monitor & Defibrillator 


Pt documents — Letter for admission to MO/Admitting officer, Transport form, Prescription 
(drugs/fluids), Observation charts 
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Paediatric Transport Document 
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Date & Time of admission to MICU 


Paediatric Transport Format 


Appendix A — Paediatric & Neonatal Retrieval & Referral Information 


Patient Name: 


Date of birth / Age in years 


Weight 


Sex 


Referring Hospital 


Ideal Body weight: 


Date of admission to local 
hospital 


Gestational at birth: 
Corrected age (if < 2y): 


Time of admission to local 
hospital 


Current Location: A&E / Paed Ward / HDU 
Theatre / Adult ICU / Other 
Date of admission to LRH 


Paediatric Consultant 


Direct Line to Ward / Hospital name and extension number : 


Referral Medical officer’s Mobile: 


Other specialists contacted (Name/Grade/Speciality) 


Names of Parents/Guardians; Address & contact number: 


Working diagnosis 


Clinical Details Date and Time of injury (if trauma) 


Previously healthy child / Co-morbid problems 


Co-morbid problems — Systems involved 


RS / CVS / CNS / haematology / Renal / Chromosomal / Immu 


Immunisation: 


PMH including allergies and previous PICU admissions 


Medications: 


Birth History (including days ventilated, CPAP days,SCBU days, home 


02) 


Specialists involved in the past: 


Name& Grade of person filling form: 
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Paediatric Transport Format 


Intubation details 


Name and grade of person intubating: 


Anaesthetic agents and dose used: 


ETT size 
ETT length 


Grade of intubation: 


Oral / Nasal 
Cuffed / Uncuffed 


Problems during intubation 


Observations at time of referral 


Laboratory Investigations 

Hb Urea Creatinine 
WCC N L Na K 
Platelets CRP ALT AST 
PT/INR Albumin iCa 
APTT/ratio 

Fibrinogen D- Toxicology 

dimers 

Others 


Airway - Oral / Nasopharyngeal 


Clear / Compromised / Intubated / Tracheostomy (size, make) 


C Spine: Collar/Blocks/Spinal board/Stretcher NGT/OGT placed? CXR findings: 
Breathing: SV/CPAP/Vented/HFOV PIP/PEEP Ti RR/Hz FiO2 
MAP TV SpO2 


Circulation: 
Heart Rate: 
BP (S/D/Mean): 
Cap Refill(Central): 
Urine Output: 


Fluid boluses (ml/kg) 


Why given: Cap Refill/HR/BP/Base Excess 


Crystalloids 


Colloids 


Blood products 


Maintenance [Type & dose (ml/h)] 


Inotropes [Which? / dose(mcg/kg/min)] 


Access (No./site/size) Peripheral 


Central Arterial 


Sedation & Paralysis 


GCS ( /15): E 
A V P U 
Blood sugar: 


M V Pupil size: R 
Pupil reaction: R 


Fontanelle: 


Seizures / Posturing 


Anticonvulsants: 
Osmotic Rx: 


Temp: Rash: Y/N 
Need for isolation: Y/N 


Blood Gases Time 


Antibiotics 


Time 


Samples — Blood sugar / FBC / Blood culture / CRP / Grouping Rh / 
Renal function / Liver function / Clotting / CSF 


Time 


Time 


Sample Art / Ven / Cap 


Art / Ven / Cap 


Art / Ven / Cap 


Art / Ven / Cap 


pH 


pco2 


p02 


BE 


Bicarbonate 


Blood sugar 


Action 


Time of Referral to Paed Transport: 


Name/grade person making call: 


Advice given by the MICU / transport team (date/time) 


1 
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ETU Number / Q number 


2016 June Assessment by Nurses 


oae [= [fy | 


PRILIMINARY CARE UNIT — PATIENT ASSESSEMENT RECORD— 


Temp 
LADY RIDGEWAY HOSPITAL FOR CHILDREN =| 


Address — Colombo MC O; Kotte MC O; Colombo District ;Outside O; lage fo [~ [ly | 


PEWS Source of the patient to PCU O Fever 


Resp rate O Triage O Cold 
Resp effort Without triage O Cough 
Sp6 MO/OPD (Room 14) C Wheezing 
: MO/Admission (Room 15) [Vomiting 
O; liters Requested by VP/VS Clinic ; 
Heart rate Requested channel admission = cet hele 
BP(Systolic) Transferred Hospital O Fits 
CRFT L Abdominal pain 
Total Score O Reduced UOP 
Assessment by Medical officer: Location — PCU Time seen by MO ..............:0:00ee 
Co-morbid issues- LJRespiratory; [I Renal; Chromosomal; | This episode was treated 
Ll Endocrine& Metabolic; GIT & Liver; Dermatological; at LRH OPD at LRH PCU 
L]Cardiovascular; Neurological; [JHematological; by private GP LI by Government GP 
Development History Normal — Yes / LINo; 
Presenting complain Severity No of days | Comments 
Fever Mild / Moderate/ Severe 
Cough Mild / Moderate/ Severe 
Rash Mild / Moderate/ Severe 
Vomiting Mild / Moderate/ Severe 
Breathing difficulty Yes/ No 
Loose motion Mild / Moderate/ Severe 
Hydration- Good / poor 
Sensorium Arousal, Alertness, Active 
Decreased drinking Yes/ No 
Decreased U O Yes/ No 
Abdominal pain Mild / Moderate/ Severe 


Investigations done — RBS PCV Platelets 
Blood film / Blood culture / UFR / Grouping Rh / SGPT / SGOT / Urea / Electrolytes / Clotting profile / 


LI Seen by MO-PCU, O Seen by SR; LJ Seen by VP/PCU; Failed to resuscitate in the PCU 


Diagnosis with the ICD code GIT / RS / CVS / CNS / Renal 


Duration of the stay in the PCU: LI Less than 4 hrs, O 4-6 hrs, 6- 8hrs 


Ll Discharged; ([JAdmitted, Transferred to Review date 


Admitted for — acute illness LJ; Chronic illness LJ; Procedure LJ; Investigation 


Onitial assessment; 011% Review; 0 2™ Review; O 3" Review; O 4" and subsequent Reviews 


Management Strategies 
O Airway management 

O Antibiotic oral 

O Antibiotics IV 

L] Bag & mask ventilation 
L Cardio Pulmonary Resus 
O Defibrillation 

Ll Domperidone supp 

O Fluid bolus 

O Inotropes IV 

O Intubation & ventilation 
L Medications IV 

C Nebulised > 3 times 

CI Nebulised once 

C] Nebulised twice 

L N-G tube / O-G tube 

O Niv 

L ors 

L Oxygen therapy 

L Paracitamol 

LI Peripheral IV cannula 

L Pre / pro biotics 

L Theophyllin 

CiZince therapy 
Osteroids / Predinisolone 


LRH- PCU 2016 June 


PCU 


pate |> | | 


RAPID RESPONSE TEAM — PATIENT ASSESSEMENT RECORD— 
LADY RIDGEWAY HOSPITAL FOR CHILDREN 


Wara umber w fee Je 


Source of the patient L] Direct admission; Transferred; Place of transfer 
Number of days in the unit Date & time of admission to the unit 


Past History — Previously normal child-Yes / No; Ex ward pt- Yes / No: 
Co-morbid issues- |_|Respiratory; Renal; Ll Chromosomal; [CIGIT & Liver; Endocrine& Metabolic; 
L)Cardiovascular; Neurological; LJHematological; LJDermatological; LJ F/H of Febrile convulsions; 


Date & Time of call received ....... | een) rere ; : Who activated the MET call 
Date & Time of patient seen ....... Jeras esas So HO SHO / RHO / MO Registrar 
Total time spend in minutes Senior Registrar VP Nurse 


Primary reason for rapid response activation.... 


Teams activated LI Own ward team; [I Rapid Response team; C] Cord Blue team 


Respiratory Circulation Temp 
Respiratory arrest ClHeart rate high L] Temperature high 
Airway obstruction / stridor OHeart rate low C] Temperature low 
Wheezing O Systolic Blood pressure high Fluids & UO 
Grunting i O Systolic Blood pressure low C Urine output low 
Respiratory rate high OPoor peripheral circulation | | Greater than expected fluid loss 
Respiratory rate low CNS L] Cumulative blood loss 
SpO2 Low ; Sudden decrease in GCS >= 2 Measurement 
Increasing oxygen requirements points C Blood glucose low 
Abdominal breathing Seizures [ | Blood glucose high 
Exhaustion AVPU score = P or U only [| High serum lactate 
Abnormal blood gas Pupillary abnormalities [I New, increasing or uncontrolled 
Provisional Diagnosis abnormal posture pain 
ee | Raised ICP signs LI Concern by Staff 
Pediatric Early Warning Score Card Score 
Behaviour Lethargic Irritable or agitated Sleeping or Irritable and Playing 
Confused and not consolable consolable appropriate 
Reduced pain response for patient 
Cardio- Grey or CRT 25 or CRT 4 seconds or Pale or CRT 3 seconds Pink, CRT 1-2 
vascular Tachycardia 30 above or | Tachycardia of 20 seconds 
Bradycardia for age above normal 
parameters 
Respiratory | 5 below normal with >20 above normal >10 above normal Using WNL for age 
retractions and/or 250% Using accessory accessory muscles or 24- No 
Fi02 muscles or 40%-49% 40% Fi02 or >2 LPM retractions 
Fi02 or 23 LPM Any initiation of 02 
Score 3 2 1 0 
* Add 2 points for frequent interventions (suction, positioning, 02 changes) or multiple IV attempts. 
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TOTAL * Add 2 points for frequent interventions (suction, positioning, 02 changes) or multiple IV attempts. 


Score = 7 Assmt. every 30 mins. ¢ Score 6 Assmt. every 1 hr. e Score 5 Assmt. every 1-2 hrs. ¢ Score 0-4 Assmt. every 4 hrs. 


Intervention CPR [lIV antibiotics 

No specific intervention Defibrillation LIIV medications 

Airway management Peripheral IV canula [ JOral / entral medications 
Oxygen therapy IO line access | INeuroprotective strategies 
Bag & mask ventilation Central line X-ray 

NIV IV dextrose CT scan 

Intubation & ventilation Fluid bolus Referral done 

Nebulised medications Inotropes Other 

N-G tube / O-G tube 


. Investigations done — 
PCV Platelets Blood film / Blood 
culture / UFR Grouping Rh / SGPT / SGOT / Urea / Electrolytes / Clotting profile / 


Clinical summary of A-B-C-D-E 


Response to intervention 


Management Plan & Frequency of observation 


Members present; [O Paed Registrar / Senior registrar; O MO / Anesthesia; O MO / Surgical; O 
MO / MICU; O Nurse from O MICU; O SICU; O CTICU; O HDU 


Outcome Remains on ward; LI Sent to HDU in the same ward ; L Rapid response call; L Died 
Ll Transfer MICU /SICU/CTCU/ NICU LJ Transfer to theater; LJ Transfer to another hospital; 
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RESPIRATORY 

LJRespiratory arrest — out of hospital,828 
Respiratory Failure,468 
DAspiration,454 

OAsthma-J45,431 

OAsthmaticus status J46 
OBronchiolitis-J21, 432 

OEmpyema, 459 

OEpiglottitis, 402 

OForeign Body — Inhaled,403 
CLaryngotracheobronchitis (Croup),404 
OLower Respiratory Infection — Other,469 
OPneumonia bronchounspecified,J18.0 
OPneumonia Lobar unspecified J18.1 
LJPneumonia viral J12 

OUpper Airway Obstruction — Other,410 
OUpper Respiratory Infection — Other,411 


CIRCULATORY 

OAcute Life Threatening Event 801 
OAcute Myocarditis 140 

CKAnaphylaxis, 101 

OCardiac Arrest - In Hospital,802 
LiCardiac Arrest - Out of Hospital,803 
OCardiac arrest with successful resuscitation,146.0 
OCardiac Failure 150,251 

ODHF Compensated shock,A91,A91.3 
LIDHF Uncompensated shock,A91,A91.4 
ODysrhythmia — Supraventricular,254 
ODysrhythmia — Ventricular,255 
LIDysrhythmia Cardiac unspecified, 149.9 
OHypertension — Pulmonary,257 
OHypertension — Systemic,258 

OShock anaphylactic 

OShock Cardiogenic , 830 

Shock hypovloaemic,831 

OShock sepsis ,832 

OSIRS,833 


NEUROLOGICAL 

OAcute Guillain Barrie Syndrome ICD-G61.0,313 
OCerebral coning ICD-G93.5 

Cerebral edema G93.6,331 

OEncephalitis Rabies ICD-A82 

OEncephalitis Viral A86,308 

ClEncephalopathy, Acute — Hypoxic Ischaemic,309 
ClEncephalopathy, Chronic Degenerative,31 1 
XKEpilepsy,330 

O Epilepticus Status Grandmal G41.0 

OFebrile convulsion,335 

OICH-TRAUMA,332 
OlntracerebralHaemorrahge 161 

Olntracranial Haemorrhage — Spontaneous,315 
Olntracranial Hypertension (Raised ICP),316 
OMeningitis,317 

OSeizures,321 


B 


acterial Infections 


Whooping cough unspecified ICD-A37.9 


V 


iral Infections 


DF,A90 


DHF 1, A91.1 


DHF 2,A91.2 


Gastroenteritis of infectious origin A09, 603 


Influenza Virus 715 


Measles Virus B05, 735 


Rabies A82 


Rotavirus723 


Varicella B01 , 728 


Viral infection of unspecified site B34 


IT Infections 


Blood & Mucus diarrhoea 


Colitis,602 


Liver Diseases 


OLiver Failure - Acute K72,609 


Liver Failure — Chronic,610 


Liver-Hepatitis,606 


B 


G 


Liver-Heptitis Unspecified with coma ICD- 
19.0,712 


IT diseases 


Acute Appendicitis K35 


Bowel Obstruction,601 


Gastrointestinal Haemorrhage,604 


GORD,628 


Intussusception,607 


Varices - Oesophageal or Gastric,619, ICD-185 


Renal Diseases 


Acute Nephritic Syndrome N00 


Hypertensive renal disease 112 


Nephrotic syndrome N04 


Renal Failure — Acute,503 


Renal Failure — Chronic,504, N17 


Urinary Tract Infection-N39.0, 506 


etabolic & Endocrine 


Diabetes Mellitus ICD E10.1,809 


DKA E10.1 


Electrolyte disorders ,811 


Hypoglycaemia -E16.1,815 


Reye's syndrome ICD-G93.7 


oisoning / Toxins 


Burns,102 


Drug Toxicity — latrogenic,104 


Electrocution,105 


Envenomation, 106 


Hypothermia, 109 


Ingestion-Posioning, 111 


Near Drowning(immersion), 110 


Non Accidental Injury, 157 


Infections Respiratory 
733 Pseudomonas 452 Apnoea - Central 
703 Bacterium - Gram Negative - Other 453 ARDS-J80 
704 Bacterium - Gram Positive - Other 454 Aspiration 
B37.7 CandidalSepticaemia 431 Asthma-J45 
728 Varicella BO1 J46 Asthmaticus status J46 
A90 DF,A90 473 Atelectesis 
A91.1 DHF 1, A91 439 Bronchiectesis-Congenital/Acquired 
A91.2 DHF 2,A91 432 Bronchiolitis-J21 
A09 Gastroenteritis of presumed infectious origin 401 Choanal Atresia or Stenosis 
711 HaemophilusInfluenzae Type b 433 Chronic Lung Disease (Includes BPD) 
B22 HIV disease ICD-B 22 457 Congenital Lung Anomaly 
715 Influenza Virus 458 Cystic Fibrosis 
A27 Leptospirosis A27 459 Empyema 
732 Malaria-ICD-B54 402 Epiglottitis 
735 Measles Virus B05 403 Foreign Body - Inhaled 
717 Meningococcus J98.2 | Interstitial Emphysema J98.2 
A19 Miliary TB 414 Laryngomalacia-Congenital/Acquired 
718 Mycoplasma 404 Laryngotracheobronchitis (Croup) 
A01.4 paratyphyoid unspecified ICD-A01.4 469 Lower Respiratory Infection - Other 
720 Pertussis 462 Lung Abscess-J85 
A82 Rabies 435 Mediastinal Mass 
723 Rotavirus 470 Pertussis Syndrome 
725 Salmonella 406 Pierre Robin Syndrome-Congenital 
B86 scabies 464 Pleural Effusion-J90 
A40.3 Septicameia Strep Pneumoniae ICD-A40.3 J15.6 Pneumonia arerobic gram negative J15.6 
A03.9 Shigellosis unspecified ICD-A03.9 J15.9 | Pneumonia Bacterial unspecified J15.9 
A91.3 Shock-DHF Compensated shock,A91 J18.0 | Pneumonia bronchounspecified 
A91.4 Shock-DHF Uncompensated shock,A91 J14 Pneumonia H.influnzae J14 
726 Staphylococcus J18.1 | Pneumonia Lobar unspecified J18.1 
734 Streptococcus Group B B96.0 | Pneumonia Mycoplasma B96.0 
B90.9 TB Respiratory & Unspecified ICD-B90.9 J15.2 | Pneumonia Staphylococcus J15.2 
B58 Toxoplasmosis B58 J17.1 | Pneumonia Varicella, J17.1 
A01.0 Typhoid fever ICD-A01.0 J12 Pneumonia viral J12 
A75 Typhus fever J69 pneumonitis due to solids & liquids J69 
B19 viral hepatitis J93 Pneumothorax J93 
B34 Viral infection of unspecified site 474 Pulmonary Hemorrhage 
A37.9 Whooping cough unspecified ICD-A37.9 466 Pulmonary Hypoplasia-Congenital 
Renal 467 Pulmonary Oedema-J81 
NOO Acute Nephritic Syndrome NOO J98.1 | Pulmonay collapse J98.1 
N17 Acute Renal failure N17 J86 Pyothorax J86 
N10 Acutetubulor Interstitial Nephritis N10 450 Respiratory - Other 
501 HaemolyticUraemic Syndrome 827 Respiratory arrest — in hospital 
507 Hydronephrosis 828 Respiratory arrest — out of hospital 
112 Hypertensive renal disease 112 468 Respiratory Failure 
N25.1 Nephrogenic Diabetes Insipidus N25.1 407 Retropharyngeal Abscess 
502 Nephrotic and/or Nephritic Syndrome 408 Subglottic Stenosis-Congenital/Acquired 
N04 Nephrotic syndrome N04 434 Trachea /or Bronchi-Congenital/Acquired 
N13 Objstructive and reflex nephropathy N13 409 Tracheitis 
NO1 Rapidly progressive Nephritic syndrome N01 437 Tracheo-oesophageal Fistula-Cong-Q39 
503 Renal Failure - Acute 410 Upper Airway Obstruction - Other 
504 Renal Failure - Chronic 411 Upper Respiratory Infection - Other 
506 Urinary Tract Infection-N39.0 412 Vocal Cord Paresis-Congenital 
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Metabolic & Endocrine 


E25 Adrenogenital Syndrome ICD-E25 E76.0 | Mucopolysaccharidosis E76.0 
E24 Cushing's Syndrome E24 G71.2 | Congenital myopathies ICD-G71.2 
809 Diabetes Mellitus ICD E10.1 G71.1 | Myotonic disorders ICD-G71.1 
811 Electrolyte disorders G93.7 | Reye's syndrome ICD-G93.7 
815 Hypoglycaemia -E16.1 G12.0 | Spinal Muscular Atropy ICD-G12.0 
E10.1 DKA 

CNS cvs 
333 ADEM 801 Acute Life Threatening Event 
328 Arnold Chiary Malformation-Q07.0 140 Acute Myocarditis 140 
G93.2 | Benign Intracranial hypertension ICD-G93.2 130 Acute pericarditis 130 
313 Acute Guillain Barrie Syndrome ICD-G61.0 256 Acutesubacute infective endocarditis 133.0 
303 Brain AV Malformation 101 Anaphylaxis 
306 Brain Tumour 146.0 | Cardiac arrest with successful resuscitation 
304 Brain Death 802 Cardiac Arrest - In Hospital 
305 Brain Infarction or Stroke 803 Cardiac Arrest - Out of Hospital 
G93.5 | Cerebral coning ICD-G93.5 251 Cardiac Failure 150 
331 Cerebral edema G93.6 252 Cardiac Tumour 
312 Cerebral Palsy G80 253 Cardiomyopathy-|l42 
334 Congenital brain anomaly A91.3 | DHF Compensated shock,A91 
307 CSF Shunt Malfunction or Infection A91.4 | DHF Uncompensated shock,A91 
A82 Encephalitis Rabies ICD-A82 254 Dysrhythmia - Supraventricular 
308 Encephalitis Viral A86 255 Dysrhythmia - Ventricular 
309 Encephalopathy, Acute - Hypoxic Ischaemic 149.9 Dysrhythmia Cardiac unspecified 
311 Encephalopathy, Chronic Degenerative 257 Hypertension - Pulmonary 
330 Epilepsy 258 Hypertension - Systemic 
G41.0 | Epilepticus Status Grandmal G41.0 259 Kawasaki’s Disease 
G41.2 | EpilepticusComplex partial status G41.2 150.1 Left ventricular failure 150.1 
335 Febrile convulsion 260 Pericardial Effusion or Tamponade 
G91.0 | Hydrocephalus Communicating ICD-G91.0 Shock anaphylatic 
Q03 Hydrocephalus Congenital ICD-Q03 830 Shock Cardiogenic 
G91.1 | Hydrocephalus obstructive ICD-G91.1 831 Shock hypovioaemic 
332 ICH-TRAUMA 832 Shock sepsis 
G06.0 | Intra cranial abscess GO6.0 833 SIRS 
161 IntracerebralHaemorrahge 161 261 Vascular Thrombosis 
315 Intracranial Haemorrhage - Spontaneous 262 Vasculitis 
316 Intracranial Hypertension (Raised ICP) CHD 
317 Meningitis Q24.6 | Heart block 
318 Meningomyelocele or Spina Bifida Q05 210 Hypoplastic left heart Syndrome Q23.4 
326 Myasthenia Gravis Q22.6 | Hypoplastic right heart Syndrome Q22.6 
320 Neuropathy 211 Interrupted or Hypoplastic Aortic Arch 
321 Seizures 235 MAPCAS 
322 Spinal Cord Lesion 212 Mitral Insufficiency 
A17 TB of nreveous system 213 Mitral Stenosis 
336 Transverse myelitis [TM] P29.1 | Neonatal cardiac dysrhythmia 

CHD 236 Partial APVD 
202 Anomalous Coronary Artery 214 PDA Q25.0 
203 Aortic Insufficiency Q23.1 215 Pulmonary Atresia or Stenosis Q22.0 
204 Aortic Stenosis Q23.0 228 Pulmonary Insufficiency Q22.2 
Q25.3 | Aortic stenosisCongenital Q25.3 101 Rheumatic Heart disease 
224 AP Window Q21.4 229 RV Outflow Obstruction 
205 ASD Q21.1 216 Single Ventricle 
Q21.2 | Aterioventricularseptal defect Q21.2 147.1 | SVT 
225 AV Malformation 217 TAPVD Q26.2 
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206 AVSD (AV Canal) 218 Tetralogy of Fallot Q21.3 
149 Cardiac arrthymias 233 Transposition of Great Arteries 
142 Cardiomyopathy 220 Tricuspid Atresia or Stenosis Q22.4 
230 Cardiovascular-Congenital-Post palliation 221 Tricuspid Insufficiency 
207 Coarctation - Q25.1 222 TruncusArteriosis Q20.0 
208 Cortriatriatum Q21.0 | VSD Q21.0 
Q24.0 | Dextrocardia 147.2 | VT 
Q20.2 | Double outlet left ventricle 
226 Double Outlet Right Ventricle-Q20.1 
209 Ebstein's anomaly Q22.5 
GIT Trauma 
K35 Acute Appendicitis K35 102 Burns 
613 Acute Pancreatitis ICD-K85 103 Carbon Monoxide Poisoning 
620 Biliary Atresia 162 Crush Injury 
Blood & Mucus diarrhoea 151 Cyclist 
601 Bowel Obstruction 104 Drug Toxicity - latrogenic 
621 Bowel Perforation 105 Electrocution 
602 Colitis 106 Envenomation 
K50 Crohn's disease K50 152 Fall 
603 Gastroenteritis 153 Farm Equipment 
604 Gastrointestinal Haemorrhage 154 Firearm Injury 
605 Gastroschisis or Exomphalos J94.2 | Haemothorax J94.2 
628 GORD 107 Hanging or Strangulation 
622 Hirschsprung's Disease 164 Horse Related injury 
607 Intussusception 108 Hyperthermia 
609 Liver Failure - Acute K72 109 Hypothermia 
610 Liver Failure - Chronic 111 Ingestion-Posioning 
E74.0 Liver-Glycogen storage Disease ICD-E74.0 100 Injury - Other 
606 Liver-Hepatitis 150 Injury Mechanism - Other 
B16 Liver-Hepatitis B with coma, ICD-B16 161 Motor Bike Rider / Passenger 
B17.1 Liver-Hepatitis C, B17.1 155 MVA - Passenger 
B15.0 | Liver-Heptitis A with Hepatic coma B15.0 156 MVA - Pedestrian 
B17.2 Liver-Heptitis E, B17.2 163 MVA-Driveway pedestrian 
Liver-Heptitis Unspecified with coma ICD- 
712 B19.0 110 Near Drowning(mmersion) 
K76.7 Liver-Hepto-renal syndrome K76.7 157 Non Accidental Injury 
611 NecrotisingEnterocolitis 158 Self Injury 
612 Oesophageal Atresia 112 Smoke Inhalation 
185 Oesophagealvarices ICD-I85 159 Sports Injury 
614 Peritonitis-K65 160 Stab Injury 
625 Portal Hypertension 114 Trauma - Abdominal 
615 Pyloric Stenosis 115 Trauma - Chest 
616 Short Gut Syndrome 116 Trauma - Facial 
K51 Ulcerative colitis ICD-K51 117 Trauma - Head 
619 Varices - Oesophageal or Gastric 113 Trauma - Other 
627 Volvulus 118 Trauma - Skeletal 
K35 Acute Appendicitis K35 119 Trauma - Spinal 
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Respiratory System 

Aspiration of Milk / Blood:P24.3 

CLD:P27.1 

Congenital Pneumonia:P23 

HMD:P22.0 

MAS:P24.0 
Pneumothorax/Pneumomediati:P25 
Pulmonary Haemorrhage:P26 = PPHN:P29.3 
Resp conditions unspecified P28.9 

TTN:P22.1 


Neonatal Diagnosis 


cvs 

Cardiac arrhythmias:P29.1 
Cardiomyopathy:142 
Coarctation of aorta:Q25.1 
Neonatal Cardiac Failure:P29 
PDA (Prematurity related):Q25 


CNS 

Asphyxia :Apgar score 4-7 @ 1min,P21.1- 
Asphyxia:Apgar score 0-3 @ 1minP21.0 
Disorders of muscle:P94.9 

Drug withdrawal symptoms:P96.1 

HIE grade 1 HIE grade 11 HIE grade 111 
IVH non-traumatic:P52 

Neonatal Convulsions:P90 


Congenital Cardiac anomalies 
Acyanotic Congenital heart disease 
Cardiac septa malformationQ21 
Cardiac valves malformationQ22/Q23 
Chambers malformation Q20 
Cyanotic Congenital heart diseases 
Malformation of great arteries Q25 
Malformation of great veins Q26 


Metabolic 

Congenital hypothyroidism E03.0 
Dehydration of newborn:P74.1 
Hypocalcaemia:P71.1 
Hypomagnesaemia:P71.2 

Infant of diabetic mother:P70.1 
Late metabolic acidosis P74.0 
Metabolic disturbance P74.9 
Neonatal hypoglycaemia:P70.4 
Sodium distrubance:P74.2 


Surgical conditions 

Artesia/Stenosis of intestine Q41/42 
Cong dislocation of hips Q65.2 
Congenital Diaphragmatic hernia:Q79 
Intestinal obstructions:P76 
Malrotation od intestine Q43.3 
Meningomyolocle 
Tracheo-oesophageal fistula Q39 


Sepsis 

Blood culture +ve Pseudomonas 
Blood culture +ve sepsis-Coliform P36 
Blood culture +veAcenatobacter 
Blood culture +veKlebsella P37 

Blood culture +veMeningococcal A39 
Blood culture negative sepsis;A41.9 
Candida septicaemia B37.7 
Congenital CM infection:P35.1 
Congenital rubella syndrome:P35.0 
CSF +ve Bacterial Meningitis:GOO 
CSF -ve Bacterial Meningitis:GOO 
Group B streptococcus:A40.1 

Septic shock A41.9 

Congenital Toxoplamosis:P37.1 
Necrotizing enterocolitis P77 


Neonatal Jaundice 

ABO Isoimmunization:P55.1 
Anaemia of Prematurity:P61.2 
Haemolytic disease unspecified:P55.9 
Haemorrhaegic disease newborn:P53 
Jaundice of prematurity:P59.0 
Kernicterus:P57.9 

Neonatal DIC:P60 

Neonatal Haemorrhage:P54 
Neonatal Jaundice:P59.9 

Rh Isoimmunization:P55 

Umbilical haemorrhage :P51 


Birth Trauma 

Birth injury to bones:P13 

Birth injury to facial nerve P11.3 

Birth Injury to peripheral nervous:P14 
Birth injury to scalp:P12 

Intra cranial haemorrhage:P10 


Chromosomal Abnormalities 

Trisomy 21 

Trisomy 18 

Identifiable Syndromes Soft Dysmorphism 
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